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A LOT OF GROUND 


is covered by Macmillan engineering texts... 
Designed for courses in: 


CIVIL ENGINEERING 


ENGINEERING SURVEYS: ELEMEN- 
TARY, Third Edition. By Harry Rubey, 
George E, Lommel, and Marion W. Todd. 
1950 461 pp $4.50 


ENGINEERING SURVEYS: ELEMEN- 
TARY AND APPLIED, Second Edition. 
By Harry Rubey, George E. Lommel, and 
Marion W. Todd. 
1950 


ROUTE SURVEYS AND CONSTRUC- 
TION, Third Edition of Route Surveys. 
By Harry Rubey. Published in March. 
Price to be announced. 640 pp. 


891 pp $6.50 


THEORY OF MODERN STEEL STRUC- 
Second Edition. By Linton E. 
ite 

Vol. I. Statically Determinate Structures 
1949 341 pp. $5.25 
Vol. II. Statically Indeterminate Struc- 
tures and Space Frames. 
1949 2 pp $5.25 
DESIGN OF REINFORCED CONCRETE 
By Boris W. Boguslavsky. 
Published in March — 512 pp 

Price to be announced 


INTRODUCTORY SOIL MECHANICS 
AND FOUNDATIONS. By George B. 
— and George F. Sowers. 

284 pp $5.50 


MECHANICAL ENGINEERING 


STRENGTH OF MATERIALS, Second 
Edition. By Joseph Marin and John A. 


uer. 
518 pp $6.75 


1954 
APPLIED THERMODYNAMICS, Re- 
vised Edition. By Virgil M. Faires. 
1947 480 pp $6.00 
PROBLEMS ON APPLIED THERMO- 
DYNAMICS, Second ~— By Vir- 
M. Faires, Alexander V. Brewer, and 
ifford M. Simmang. 
1948 151 pp $2.10 


DESIGN OF MACHINE ELEMENTS 
Third Edition. By Virgil M. Faires. 
1955 550 pp $7.50 


PROBLEMS OF THE DESIGN OF 
MACHINE ELEMENTS. By Virgil M. 
Faires and Roy M. Wingren. 

1955 114 pp $2.10 


PRINCIPLES OF TURBOMACHINERY 
by Dennis G. Shepherd. Published in 
March 544pp Price to be announced 


MECHANICS 


ANALYTIC MECHANICS, Third Edi- 


tion. By Virgil 


M. Faires and S. D. 
540 pp $6.00 


THEORETICAL HYDRODYNAMICS, 
— Edition. By L. M. Milne-Thom- 


1936 Price to be announced 


METALLURGY 
E ENGINEERING METALS AND THEIR ALLOYS. 


TH 
By Carl H. Samans. 
1949 


913 pp 


$8.00 


ELECTRICAL ENGINEERING 


BASIC THEORY IN ELECTRICAL 
ENGINEERING. By Royce G. Kloeffler 
and Earl L. Sitz. 

1955 334 pp $5.50 


DIRECT-CURRENT MACHINERY, 
Second Edition. By R. G. Kloeffler, 
R. M. Kerchner, and J. L. Brenneman. 
1948 395 pp $5.75 


CIRCUITS AND NETWORKS. By 
Glenn Koehler. 
1954 350 pp $6.50 


ICS AND ELECTRON 
EVICES, Third Edition of Fundamental 
Blectronic and Vacuum Tubes, by Arthur 
Albert. 
Pabliteed i in April 576 pp 
Price to be announced 
ELECTRICAL ELEMENTS OF POWER 
TRANSMISSION LINES. By Herbert 
B. Dwight. 
1954 196 pp $4.25 
ELECTRICAL By L. A. 
and George R. Town. 
222 pp $4.75 


ENGINEERING DRAWING 


TECHNICAL DRAWING, Third Edi- 

tion. By F. E. Giesecke, A. Mitchell, and 

H. Spencer. 

1949 851 pp $6.00 

TECHNICAL DRAWING PROBLEMS, 

Revised Edition. By F. E. Giesecke, 

A. Mitchell, and H. C. Spencer. 

1947 105 sheets, paper $4.80 

TECHNICAL DRAWING PROBLEMS, 
By H. C. Spencer and H. E. 


138 sheets 35.00 


REFERENCE 


FREQUENCY RESPONSE. Edited by 
Rufus Oldenburger. 


Published March 360 pp 
Price to be announced 


DESCRIPTIVE GEOMETRY. bs Eu- 
— = Paré, Robert O. Loving, and Ivan 
all. 


1952 309 pp $4.25 


DESCRIPTIVE WORK- 

SHEETS: SERIES By ene G. 

Robert O. Loving and . Hill. 
8 pp $3.25 

SHEETS: SERIES B. 

Paré, Robert O. Loving, 


The Macmillan 


Fifth Ave., N.Y. 11, N.¥. 
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New 2d edition... 


ROUTE SURVEYING 


By 


Carl F. Meyer 


Professor of Civil Engineering 
Worcester Polytechnic Institute 


This is a thoroughly revised edition of Meyer’s Route SurveEYING, 
currently the most widely adopted text in its field. The basic approach 
and structure of the original edition have been retained, but many 
sections have been extensively rewritten to effect further improvement 
in the clarity of presentation, and new material has been added wherever 
necessary in order to make this the most modern, up-to-date text avail- 
able. Outstanding features of the Second Edition: 


@ A new chapter has been added on the special applications of photogrammetry 
to route-location. 


@ The chapter on curve problems has been completely revised to accord with the 
new A.A.S.H.O. Policy on Geometric Design. Route SurvEYING is now the 
only text incorporating the important new A.A.S.H.O. recommendations on 
sight distances, superelevations, etc. 

@ The notation in the chapter on vertical curves has been changed to correspond 
with the new A.A.S.H.O. Policy. New material has been added, e.g., the prac- 
tical problem of passing a vertical curve through a fixed point. 


@ The treatment of the mass diagram and its application has been expanded. 


@ The chapter on spirals has been carefully rewritten and now includes a simple 
traverse solution for the completely-spiraled compound curve. 


Ready in May 312 pages (plus tables) 


INTERNATIONAL TEXTBOOK COMPANY 


Scranton 9, Pennsylvania 


a 
RS 
: 
$5.75 
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ANALYSIS OF ELECTRIC CIRCUITS 


By William H. Middendorf, University of Cincinnati. Built upon 
the historical background of circuitry development, this book gives 
a complete treatment of circuit analysis based on six fundamental 
laws derived from early experimenters. It features a continuity 
of thought found in no other text. Each chapter leads to the 
following so naturally that circuit analysis is treated as an inter- 
esting story, rather than a mere collection of facts. The author 
stresses problem solution and includes a large collection of proofs. 
1956. 306 pages. Prob. $6.00. 


RESISTANCE OF MATERIALS, 4th Ed. 


By Fred B. Seely and Fames O. Smith, both of the University of 
Tilinois. This edition contains a new development of the subject 
which stresses the solution of real engineering problems. The 
traditional treatment, which is based on the assumption of elas- 
ticity, has been extended to include the effects on the strength of 
a member of inelastic behavior of the material. The use of inter- 
action curves has been introduced as a means of solving problems 
involving combined loads, particularly where inelastic behavior of 
the member is involved. 1956. 480 pages. Prob. $6.50. 


LEGAL PROBLEMS IN ENGINEERING 


By Melvin Nord, Wayne University. A guide to engineering 
law which eliminates legal jargon, puts the case into problem form, 
and saves essential time and labor. Written by an engineer who 
is also a practicing lawyer, the book is designed to serve as a 
reference to almost every legal subject that has any bearing on 
engineering. A special feature is the treatment of case material: 
cases are used to illustrate the discussion and to point up the legal 
problems which may be encountered in given circumstances. De- 
tailed documentary examples—like specifications—have been elim- 
inated, since they are readily available elsewhere. 1956. 391 pages. 
Prob. $6.50. 


See outside back cover for news of other Wiley books. 


Send for examination copies. 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N.Y. 
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Announcing 


AN IMPORTANT NEW TEXT 
FOR ENGINEERING STUDENTS 


ENGINEERING 
PROBLEMS 


By CHARLES A. HUTCHINSON 
Professor and Head, Department of Applied Mathematics 


LEon W. RUTLAND, JR. 
Assistant Professor of Applied Mathematics 
and WALTER W. VARNER 
Head of the Computation Laboratory 
University of Colorado 


Here is a text-workbook designed to meet a major 
need in engineering education—a need recently 
emphasized by the Committee on Undergraduate 
Mathematics of the American Mathematical Asso- 
ciation—for specific training on the applications 
of mathematics to basic engineering topics. 


This text is planned for a laboratory course. It 
devotes considerable attention to use of the slide 
rule, formulas from geometry and trigonometry 
needed in engineering, and topics from many 
phases of engineering. Extensive classroom test- 
ing has demonstrated the usefulness of the text. 


179 pages $3.00 


HARPER & BROTHERS PUBLISHERS 
49 East 33d Street New York 16, New York 
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Selected RONALD 


SUBSTRUCTURE ANALYSIS AND DESIGN—2nd Ed. 
PAUL ANDERSEN, University of Minnesota 


JUST OUT, this comprehensive treatment of substructure engineering 
emphasizes the viewpoint of the designing engineer rather than that of 
the soil technician or construction engineer. New design information 
has been included in almost every chapter. Design methods and pro- 
cedures are thoroughly covered, and theory is developed largely by 
application to practical design problems. Book covers: evaluation of 
lateral earth pressures by the classical methods of Rankine and Coulomb 
as well as by modern approaches; flexible bulkheads; soil bearing power; 
current practice in footing design, piles, and groups of piles; dock and 
breakwater design; etc. Second Edition brings all material up to date. 
Many new problems throughout. 326 ills., tables; 356 pp. 


ELEMENTS OF STRUCTURAL ENGINEERING 
ERNEST C. HARRIS, Fenn College 


PRESENTS structural engineering from the viewpoint of the non-civil 
engineering student. The application of principles is largely in terms of 
examples and problems encountered by mechanical, electrical, and other 
non-civil engineers. Structural theory is presented by applying it to 
cranes and conveyor supports rather than to the more conventional 
example of a railway or highway bridge. Engineering principles inherent 
in the complete original design of buildings are exemplified by analyzing 
the effect of new electrical or mechanical equipment on the safety of 
existing structures. 423 ills., tables; 505 pp. 


INTRODUCTION TO PLASTICITY 
ARIS PHILLIPS, Yale University 


NEW—designed for senior undergraduate courses and first-year gradu- 
ate courses in engineering. May be used immediately following an ele- 
mentary strength of materials course, since it uses a minimum of mathe- 
matics in detailing procedures for formulating and solving problems. | 


Book first introduces the simple condition of axial loading, showing 
how the behavior of an indeterminate truss is influenced by the plastic 
action of its members. Plastic bending is then considered, followed by a 
treatment of axial loading and bending, and biaxial and triaxial loading. 
Includes problems and answers. 272 ills., tables; 250 pp. 


JOHN W. OLIVER, Emeritus, University of Pittsburgh — 


ALSO NEW. Surveys the roles of science and technology in American 
development from colonial times to the present, underscoring the rela- 
tionship between technological progress and political and economic 
growth. Evaluates the state of various areas of technology—agriculture, 
manufacturing, mining, communication, transportation, etc.—at a 
given time in relation to periods before and after. Discussing such 
current advances as atomic fission and automation, the book points 
out why these are mere indications of the dominant role science and 
technology will continue to play in American life. 665 pp. 


HISTORY OF AMERICAN TECHNOLOGY | 


THE RONALD PRESS COMPANY e 15 E. 26th St., N.Y. 10 
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NEW & FORTHCOMING BOOKS 


MODERN MATHEMATICS FOR THE ENGINEER 
By E. F. BECKENBACH, University of California, Los Angeles. In press 

The aim of this useful book is to generate in the minds of engineers and ap- 
plied scientists engaged in research, design, and administration an awareness 
of the recent rapid advancement in applied mathematical thought. This ad- 
vancement resulted largely from the demands of modern engineering program- 
ming and design. It was made possible, in part, by recent advances in basic 
mathematics and statistics, and by the development of analog devices and 
digital computing machines of extremely high capacity and speed. Each 
chapter is written by an expert well known not only for his theoretical com- 
petence, but also for his applied experience. 


MODERN PHYSICS FOR THE ENGINEER 


Edited by LOUIS N. RIDENOUR, Vice-president, Telemeter Corporation, and 

Visiting Professor of Engineering, University of California, Los Angeles. 522 

pages, $7.50 
Atomic structure, magnetism, solid-state, semiconductors, atomic power and 
chemistry, information theory, and computers are among the topics treated 
in this unique collection of lectures. They give engineers and technical men 
an account of the more interesting developments in the fundamental physical 
science which underlies all engineering. Relatively non-mathematical, the 
book is both authoritative and interesting, and is a significant contribution to 
scientific literature in the 20th century. 


MODERN CHEMISTRY FOR THE ENGINEER 
AND SCIENTIST 
Edited by G. ROSS ROBERTSON, University of California, Los Angeles. In 
press 
The work of 19 nationally-known chemists, both academic and industrial, 
this volume should have wide appeal to all chemists and chemical engineers. 
Its aim is to make them aware of the rapid advancement in the pure science 
and industrial applications of chemistry. Beginning with a discussion of the 
fundamental principles of physical chemistry, the work gradually extends with 
industrial examples and then treating the applications of chemistry to life. 
Emphasis is on the newer fundamental methods of kinetics, thermodynamics, 
mechanism of reaction, etc. 


ENGINEERING MECHANICS 
By S. TIMOSHENKO and D. H. YOUNG, Stanford University, Fourth Edition. 
In press 
Deals with the fundamentals of statics and dynamics in a thorough and ma- 
ture manner. The book seeks to equip the student with a sound basic 
training in engineering mechanics and to acquaint him with as many general 
methods of attack as’possible, illustrating the application of these methods to 
practical engineering problems. The treatment is thorough and complete, and 
the arrangement is logical and systematic. The wealth and variety of problem 
material is a feature of the book. 


McGRAW- HILL 


Send for copit, on at 


é 
vi 
330 West 42nd Street 


1956 


for copie 
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‘fom MeGRAW-HIL 


INDUSTRIAL ORGANIZATION AND MANAGEMENT 


By LAWRENCE L. BETHEL, President, Fashion Institute of Technology, under 
the program of the State University of New York, FRANKLIN S. ATWATER, The 
Fafnir Bearing Company, GEORGE H. E. SMITH, Lawyer and Economist, and 
HARVEY A. STACKMAN, JR., Scovill Manufacturing Co. McGraw-Hill Indus- 
trial Organization and Manegement Series. Ready in May 


Offers a comprehensive treatment of basic management principles as applied 
to all the major functions of an industrial enterprise. The text develops an 
understanding and appreciation of the specialized activities of an industrial 
organization, large or small, their interrelationships, and the guiding prin- 
ciples used by management to coordinate and control them. 


ELECTRIC UTILITY RATE ECONOMICS 
By RUSSELL E. CAYWOOD, West Penn Power Company. In press 


A thorough, practical guide to electric utility rate making. The many eco- 
nomic and technical factors involved in rate making are shown and their 
relationship discussed. The fundamentals of the electric utility business are 
described, as a foundation for discussion of such topics as the theoretical 
basic of the price structure and the tariff, the rate department, and engineering 
economics and cost analysis. It provides the beginner in rate work with a train- 
ing tool as well as serving as a reference volume for the experienced rate man. 


ELECTRONICS IN INDUSTRY, Second Edition 
By GEORGE M. CHUTE, University of Detroit. In press 


A thorough revision of a highly successful Industrial Electronics text. It simpli- 
fies the understanding of electronics in industry with a complete non-technical 
description of electronics circuits and equipment . . . with the aid of almost 
300 clear, careful diagrams. Every type of electronics tube and tube-operated 
circuit is treated with complete thoroughness. 


ELECTRONIC COMPUTERS AND MANAGEMENT 
CONTROL 


By GEORGE KOZMETSKY, Litton Industries; and PAUL KIRCHER, University 
of California. 304 pages, $5.00 


A non-technical guide to the use of electronic computers in business, showing 
how they operate, ways in which they may be used, and when and how 
business executives should plan to use them. The thorough treatment 
includes a comprehensive survey of the problems of management planning 
and control, and integrates the information system (machines and men) in a 
scientific manner. 


on approval 


BOOK COMPANY 3 
New York 36, N. Y. \. 
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AN OUTSTANDING NEW SERIES 


PROGRESS 
IN NUCLEAR ENERGY 


Published by special arrangement with the Pergamon Press of London 


Under the consulting editorship of 


J. V. DUNWORTH, C.B.E. — D. J. HUGHES — F. PERRIN 
A. M. WEINBERG 


This new series represents the most complete selection of the latest 
information and data on nuclear energy available. In order to make the 
series reasonably self-contained, the necessary historical background is 
included the first time a particular subject is discussed. Subsequent 
articles on such subjects generally cover only the more recent progress. 
All articles are written by experts of several countries, based largely on 
related papers presented at the United Nations Conference on Peaceful 
Uses of Atomic Energy in Geneva (August, 1945). PROGRESS IN NU- 
CLEAR ENERGY aims to make it easier for scientists and engineers to 
obtain information outside their special field. 


Volumes to be published this year include: 


I. PHYSICS AND MATHEMATICS 
edited by: R. A. CHARPIE, Oak Ridge; S. HOROWITZ, Saclay; D. J. HUGHES, 
Brookhaven; and D. J. LITTLER, Harwell. 


II. REACTORS 
= by: R. A. CHARPIE; D. J. HUGHES; D. J. LITTLER; and M. TROCHERIS, 
clay. 
III. PROCESS CHEMISTRY 
edited by: F. R. BRUCE, Oak Ridge; J. M. FLETCHER, Harwell; H. H. HYMAN, 
Argonne; and J. J. KATZ, Argonne. 


IV. TECHNOLOGY AND ENGINEERING 
edited by: R. HURST, Harwell; and S. McLAIN, Argonne. 


V. METALLURGY AND FUELS 
edited by: H. M. FINNISTON, Harwell; and J. P. HOWE, Downey, Calif. 


VI. BIOLOGICAL SCIENCES 
Washington, D. C.; J. COURSAGET, Saclay; and 


Vil. SCIENCES 
edited by: J. C. BUGHER; J. COURSAGET; and J. F. LOUTIT. 


VIII. ECONOMICS OF NUCLEAR POWER 
edited oy: é GUERON, Saclay; J. A. LANE, Oak Ridge; I. R. MAXWELL, London; 
and J. MENKE, New York. 


SEND FOR COPIES ON APPROVAL 


McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street New York 36, N. Y. 
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Editorial Note: A preliminary report on the Humanistic-Social Research Project was given at the 
last Annual Meeting of the Society in June, 1955. Subsequently a draft of the final report was 
prepared and circulated late in 1955 to all members of the project committee. Utilizing the com- 
ments obtained from this examination, the present ‘‘Revised Report’? was developed and approved 
by the full project committtee early in 1956. By this time, pressure was felt to print the exten- 
sive report text, and to make it immediately available both for members of the Society and for 
the many other persons interested in the problems of general studies. 


To make possible early publication in the JouRNAL, an unusual step was taken and the revised 
version was distributed in complete form to members of the ASEE General Council for approval 
by letter ballot. This has now been obtained, and the Report is therefore presented in this issue 
of the Journat for the information of the Society. Discussion and formal action on acceptance 
of the report will follow at the Council meeting in June. 


The present publication is in the exact form which will be presented at the Council meeting. As 
for any other report, comments by the Council and any amendments or changes which may be 
made after discussion will be published in the JouRNAL as soon as they are completed and released 
by the Committee. 


Notes 
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DO YOU KNOW .... 


bm .... That you should Aim for 
Ames In ’56P Dates are June 25-29. 


®& .... That some members of 
ASEE are not prompt in paying their 
dues? Three notices have been sent 
to all members, but an analysis of the 
total membership of about 8,000 in- 
dicates that 


go members have not paid their 
$6.00 dues 
348 members have not paid their 
$8.00 dues 
257 members owe $16.00 in dues 
151 members owe over $21.00 in dues 
2 institutions have not paid their 
$25.00 dues 
1 institution has not paid its $50.00 
dues for two years 
6 companies have not paid their 
$50.00 dues 


The total value of all these dues is al- 
most $11,500! This is a tidy sum and 
it will be greatly appreciated if all 
who are delinquent pay up promptly. 
The Society needs this money if it is 
to carry out its program as planned 
and budgeted. Those owing $16.00 
or more are to be dropped from mem- 
bership at the end of the current fiscal 
year, in accordance with the provi- 
sions of the Constitution of the So- 
ciety. It is regrettable that such ac- 
tion must be taken for so large a num- 
ber. But maintaining non-dues-pay- 
ing members on the roster is an ex- 
pensive luxury. If a man no longer 
wishes to be a member it is much 
simpler for him to resign than it is to 
just neglect paying dues until he is 
dropped. If you haven't sent in your 
check for the fiscal year 1955-56, 
please do so immediately. 


‘Teachers has just voted to hold its 
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®& .... That the Council of the 
American Association of Physics 


1957 Annual Meeting independent of 
the ASEE Annual Meeting at Cornel]? 
It is regrettable that this cooperative 
venture failed to materialize. 


> .... That EJC has decided the 
Nuclear Congress held early this year 
was so successful that it will be an an- 
nual event? Consideration is now 
being given to the detailed planning 
and assignment of responsibilities for 
the 1957 Congress. 


> .... That at last year’s Annual 
Meeting the General Council voted 
that each Section should select a 
liaison member for the Physics and 
Relations With Industry Divisions to 
maintain close relationship and_pro- 
vide direct dissemination of informa- 
tion of mutual interest? Up to the 
present time this office has received 
word of such selections from only two 
sections. More cooperation is needed 
if this effort is to be worth-while. 


»> .... That more than 1200 ASEE 
members will converge on Ames for 
the Annual Meeting? 


If you come by car— 


Ames is on trans-continental east-west 
U. S. Highway 30 and on north-south 
U. S. Highway 6g9. 


If you come by train— 


The Chicago and North Western Rail- 
road has four trains daily from Chi- 
cago to Ames and three trains daily 
from Omaha to Ames. You will need 
to change trains at Chicago or Omaha 
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if you come from beyond these points. 
The Rock Island Railroad has three 
trains daily each way between Kansas 
City and Milwaukee, but you will 
have to get off at Des Moines and 
then take a bus for the 32 miles to 
Ames. 


If you come by bus— 


Ten buses leave downtown Des 


Moines for Ames daily, beginning at 
7:00 A.M. The last bus leaves Des 
Moines at 11:40 P.M. Travel time is 
approximately one hour. 


If you come by plane— 


The nearest point for scheduled flights 
is Des Moines, with an airport 34 
miles from Ames. United Airlines has 
nine flights daily from Chicago, seven 
from Omaha, and one from Milwau- 
kee. Braniff has three flights daily 
from Kansas City, three from St. 
Louis, and six from Minneapolis. 
Charter taxicab trips from the Des 
Moines airport to Ames cost about 
$12 for one to four persons. Rental 
cars are available at the airport, but it 
is best to make arrangements ahead 
of time for delivery of cars to the air- 
port. Howard Flying Service will 
meet flights in Des Moines and bring 
one, two, or three passengers to the 
Ames Municipal Airport, four miles 
from the Iowa State College campus, 
for $13.20 per trip on a charter basis. 
Arrangements must be made by direct 
contact with Howard Flying Service, 
Ames, Iowa. The Ames Municipal 
Airport is also available to private 
planes. It has adequate facilities for 
servicing, and the turf runways are 
lighted for night landings from dusk 


to dawn. 


> .... That the Humanistic-Social 
Summer School program, June 28-30, 


is based on the final report of the 
Humanistic-Social Research Project? 
At each session the teachers of courses 
which have proven to be successful 
will describe the courses they offer, 
discussing objectives, content, organ- 
ization, reading assignments, teaching 
methods, and effectiveness of the 
courses as given. The particular 
courses to be discussed at each of 
the four sessions deal with the history 
of science, psychology, western civil- 
ization, and American civilization. 
The program will appeal especially to 
those engaged in teaching similar 
courses, to engineering educators in- 
terested in new methods of teaching 
the Humanistic-Social stem, and to 
those who may wish to incorporate 
such courses in their programs. 


> .... That the Engineering Draw- 
ing Summer School is to be held at 
Ames on June 20-24? The theme is 
“Evaluation of Engineering Drawing, 
Descriptive Geometry, and Graphics 
for the Future.” Particular topics to 
be discussed include the objectives 
and motivation of drawing courses, 
offerings which comply with the Final 
Report on Evaluation of Engineering 
Education, creative problems, and sim- 
plified drafting. Sessions will corre- 
late and interpret what colleges are 
doing in terms of what is being done 
in industry. The program implies 
that the Drawing Division is taking 
a long look ahead. 


.... Thatthe “Construction Edu- 
cation” summer school sponsored by 
the Civil Engineering Division is be- 
ing held June 29 to July 1 at Ames? 
Conceived as a means of giving em- 
petus and direction to the growing in- 
terest in “Construction Education” 


| 
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throughout the country, the meeting 
will bring together representatives of 
education and industry. They will ex- 
change views and experiences and de- 
velop programs of cooperation and ac- 
tion. The first session will present 
the industry point of view. This will 
be followed by a session discussing 
typical engineering curricula which 
prepare the student for construction 
work. Other topics are teaching 
methods used in special courses, how 
industry can cooperate, and, lastly, a 
general discussion of such topics as 
the needs of the construction indus- 
try for engineers, what special con- 
struction education is needed, what 
new developments influence tomor- 
row’s construction, and how the con- 
struction industry can best aid and 
guide students and faculties. 


> .... That at the Annual Meeting 
it is proposed to have available a 
series of exhibits on teaching aids in 
nuclear engineering? It is also con- 
templated that there will be tours 
through the atomic energy laboratory 
on the Ames campus. 


Bm .... That you should Aim for 
Ames In ’56? 
» .... That the President of the 


United States for some time has been 
concerned as to whether our training 
of scientists and engineers is keeping 
pace with the needs of our expanding 
economy and national security. A 
special committee reported to the 
President that, “—we are not now 
training enough young people in sci- 
ence and engineering to meet our re- 
quirements now or in the foreseeable 
future. There is increasing evidence 
that unless substantially greater ef- 
forts are made to increase our supply 
of scientists and engineers, particu- 
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larly those of exceptional and crea- 
tive abilities, we may well face the 
loss of superiority in decisive areas of 
technology in the years immediately 


- ahead.” 


The committee recognized that the 
Government has an important respon- 
sibility for helping to solve the tech- 
nological manpower problem, but be- 
lieves the solution rests primarily with 
leaders in education, the professions, 
industry, and labor. As a result, Pres- 
ident Dwight D. Eisenhower has ap- 
pointed a National Committee for the 
Development of Scientists and Engi- 
neers composed of representatives of 
sixteen organizations having a direct 
concern with the development of our 
technology. 

As President of ASEE, M. M. Bor- 
ing has been invited to serve on the 
committee. Through their meetings 
they plan to enlist the cooperation 
and support of the organizations rep- 
resented for developing a coordinated 
action program which will help pro- 
vide the highly trained scientists and 
engineers we need. T. H. Chilton 
(member of ASEE) is the EJC repre- 
sentative, Dr. H. L. Bevis (President 
of the Ohio State University ) is Chair- 
man, and E. A. Walker (Dean of En- 
gineering at Pennsylvania State Uni- 
versity ) is Vice Chairman. 

The National Science Foundation 
will provide staff services for the 
Committee and provide leadership to 
other departments and agencies in 
carrying forward activities which will 
contribute to a solution of the prob- 
lem. R. L. Clark, formerly with the 
Office of Defense Mobilization, comes 
to NSF to serve as Executive Secre- 
tary of the Committee. 


W. LeicHton CoL.ins 
Secretary 
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NEW MEMBERS OF THE ASEE 


ABELE, ERNESTS, Associate Professor in 
Physics, Ohio Northern University, Ada, 
Ohio. Alton D. Taylor, Lawrence H. 
Archer. 

ALEXANDER, DANIEL Epwarp, Instructor in 
General Engineering, University of Wash- 
ington, Seattle, Washington. D. C. Mc- 
Neese, A. L. Hoag. 

Au, Tune, Assistant Professor of Engineer- 
ing Mechanics, University of Detroit, De- 
troit, Michigan. H. E. Mayrose, C. J. 
Freund. 

BaRTLETT, THomas E., Assistant Professor 
in Industrial Engineering, Purdue Univer- 
sity, Lafayette, Indiana. H. H. Young, 
P. W. Case. 

BeHN, Rospert C., Instructor in Engineering 
Drawing, Case Institute of Technology, 
Cleveland, Ohio. O. M. Stone, W. A. 
Deonik. 

BosecK, Erwin, Assistant Instruc- 
tor, Machine Dept., Wentworth Institute, 
Boston, Massachusetts. H. Russell Beatty, 
F. H. Linton. 

Bonow, W. Burnett, Instructor in Civil 
Engineering, University of Idaho, Mos- 
cow, Idaho. L. B. Craine, C. A. Moore. 

Brown, RicHarD WEsLEY, Head, Industrial 
Electricity, Wentworth Institute, Boston, 
Massachusetts. H. Russell Beatty, F. H. 
Linton. 

BruLLeE, RoBerRT VANDEN, Assistant Profes- 
sor in Aeronautical Engineering, Institute 
of Technology USAF, Dayton, Ohio. P. 
C. Dow, Jr., V. L. Haneman, Jr. 

BurcoyNE, CALEB BERNARD, Assistant Pro- 
fessor in Mechanical Engineering, Missis- 
sippi State College, State College, Missis- 
sippi. A. G. Holmes, Jr., H. Flinsch. 

Cains, JAMES RosBeERT, Instructor in Engi- 
neering Drawing, University of Detroit, 
Detroit, Michigan. H. Gudebski, C. G. 
Duncombe. 

CarTLAND, FRED Wo., Lecturer, Electrical 
Engineering, Ohio University, Athens, 
Ohio. E. J. Taylor, D. B. Green. 

Curtis, Ropert W., Instructor in Mechan- 
ical Engineering, Michigan College of 
Mining and Technology, Houghton, Mich- 
igan. J. A. Anderson, S. Allen. 

Daty, Epwarp ArcHIE, Instructor in Me- 
chanical Engineering, South Dakota State 
College, Brookings, South Dakota. 
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DreLapp, WARREN WILLIAM, Associate Pro- 
fessor in Civil Engineering, University of 
Colorado, Boulder, Colorado. L. M. 
Nordby, R. L. Downing. 

DeLeo, Emm ALBERT, Assistant Professor 
in Industrial Engineering, University of 
Pittsburgh, Pittsburgh, Pennsylvania. P. 
F. Fulton, A. G. Holzman. 

DionnE, Epwarp ALDEN, Assistant Profes- 
sor in Engineering Department, San Jose 
State College, San Jose, California. J. A. 
Bailey, R. J. Smith. 

Dixon, JoHN Dovuctas, Assistant Professor 
in Electrical Engineering, University of 
North Dakota, Grand Forks, North Da- 
kota. E. L. Lium, R. J. McFarlin. 

Dooce, JAMEs, C. I., Instructor in Civil En- 
gineering, State University of Iowa, Iowa 
City, Iowa. C. J. Posey, J. W. Howe. 

Ertincer, Harry J., Instructor in Engineer- 
ing Drawing, New York University, New 
York, New York. I. Wladaver, L. O. 
Johnson. 

Fazekas, GABRIEL ANDREW GEORGE, ASSO- 
ciate Professor in Mechanical Engineering, 
Polytechnic Institute of Brooklyn, Brook- 
lyn, New York. C. L. Oergel, J. R. Cur- 
reri. 

FEHRMAN, ALVIN Lyong, Instructor in Me- 
chanical Engineering, Institute of Tech- 
nology, USAF, Wright Patterson AFB, 
Ohio. H. F. Marco, V. S. Haneman, Jr. 

FRANGIPANE, Louis Josep, Instructor in 
physics and English, Newark College of 
Engineering, Newark, New Jersey. I. P. 
Orens, A. Capecelatro. 

FRANK, Ernest, Assistant Professor in Elec- 
trical Engineering, University of Penn- 
sylvania, Philadelphia, Pennsylvania. H. 
Sohon, Y. H. Ku. 

Gaui, WALTER F., Chief of Training Meth- 
ods & Instructor Training, Francis E. War- 
ren Air Force Base, Cheyenne, Wyoming. 
H. P. Adams, H. Lineback. 

Goetz, Harner, Associate Pro- 
fessor in Civil Engineering, Purdue Uni- 
versity, Lafayette, Indiana. K. B. Woods, 
B. H. Petty. 

Heacockx, FRANK AHERN, Jr., Instructor, 
Mathematics & Engineering. Wesley Jun- 
ior College, Dover, Delaware. A. E. 
Sorenson, A. L. Bigelow. 
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Hearty, Lewis, Specialist Labora- 
tories, General Electric Company, Phil- 
adelphia, Penn. C. F. Terwilliger, R. S. 
Paffenbarger. 

HELLMER, CORWIN ARNOLD, Instructor in 


General Engineering, University of II- ° 


linois, Chicago Division, Chicago, Illinois. 
M. V. J. Dembski, E. J. Caldario. 

Hopes, Ismore, Assistant Professor, Elec- 
trical Engineering, University of Notre 
Dame, Indiana. H. A. Foecke, M. L. 
Wilcox. 

Hotes, FReEp, Instructor in Physics, Went- 
worth Institute, Boston, Mass. H. R. 
Beatty, F. H. Linton. 

Houston, Ropert WAYNE, Assistant Profes- 
sor in Chemical Engineering, University 
of New Hampshire, Durham, New Hamp- 
shire. O. T. Zimmerman, E. T. Donovan. 

Huycx, AsHLYN M., Instructor in Mathe- 
matics, Wentworth Institute, Boston, 
Mass. H. R. Beatty, F. H. Linton. 

KENNEDY, WILLIAM JouNn, Jr., Instructor, 
Steam and Diesel Engineering, Went- 
worth Institute, Boston, Mass. H. R. 
Beatty, F. H. Linton. 

Kerr, WitLarp Avucusta, Associate Profes- 
sor in Psychology & Education, Illinois In- 
stitute of Technology, Chicago, Illinois. 
J. T. Rettaliata, E. I. Fiesenheiser. 

Roy WI1.1AM, Assistant to 
Dean, University of Alabama, Tuscaloosa, 
Alabama. J. R. Cudworth, J. A. Bennett. 

Kinc, Howarp Woopnson, Jr., Instructor, 
Civil Engineering, Michigan Tech. Hough- 
ton, Michigan. W. C. Polkinghorne, T. 
O. Reyhner. 

Epwin N., Associate Professor, 
Chemical Engineering, Washington State 
College, Pullman, Washington. E. G. 
Ericson, L. B. Almy. 

KonIcHEK, DorLanp H., Associate Professor 
in General Engineering, University of 
Washington, Seattle, Washington. D. C. 
McNeese, A. L. Hoag. 

Larson, Mitton Byrp, Assistant Professor 
in Mechanical Engineering, Oregon State 
College, Corvallis, Oregon. L. Slegel, W. 
H. Paul. 

LEIGHTON, JOHN RoBERT, Instructor, Strength 
of Materials, Wentworth Institute, Bos- 
ton, Mass. H. R. Beatty, F. H. Linton. 

Leusa, RicHarp J., Instructor in General 
Engineering, University of Washington, 
Seattle, Washington. A. L. Hoag, D. C. 
McNeese. 
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LEvuTZINGER, Rupo_pH LEsLIE, Assistant 
Professor, Applied Mechanics, University 
of Kansas, Lawrence, Kansas. K. C, 
Deemer, A. S. Andes. 

Lewis, Bevan B., Professor of Railroad 
Engineering, Purdue University, Lafayette, 
Indiana. P. E. Soneson, J. M. Hayes. 

Lipsy, Doucias FRANKLIN, Jr., Instructor 
in Physics, Wentworth Institute, Boston, 
Mass. H. R. Beatty, F. H. Linton. 

Lioyp-JoNEs, RicHARD, Instructor in Tech- 
nical Writing, State University of Iowa, 
Iowa City, Iowa. J. W. Howe, D. E. 
Metzler. 

Lyse, INGE Martin, Professor in Civil En- 
gineering, Norways Institute of Technol- 
ogy, Trondheim, Norway. W. L. Collins, 
M. M. Boring. 

MarsHALL, Scotr J., Instructor in Elec- 
trical Engineering, Colorado School of 
Mines, Denver, Colorado. R. R. Camp- 
bell, A. L. Gosman. 

Martin, JAMES LAwrENCE, Instructor in 
Mathematics, Virginia Military Institute, 
Lexington, Virginia. W. E. Byrne, K. S. 
Purdie. 

Mayo, Wiu1aM K., Department Chairman 
Engineering, City College of San Fran- 
cisco, San Francisco, California. L. M. K. 
Boelter, C. M. Duke. 

Meaty, Dona.p Francis, Instructor in Eng- 
lish, Colorado School of Mines. Golden, 
Colorado. W. J. Chapitis, J. M. George. 

Merr, FRANCE ARNETT, Instructor in In- 
dustrial Engineering, Lamar State College 
of Technology, Beaumont, Texas. G. B. 
Tims, Jr., R. V. Andrews. 

MeEssinives, Haroip C., Instructor, Engi- 


neering Drawing, Wright Jr. College, | 


Chicago, Ill. B. J. Brille, E. G. Paré. 


MILLER, JAMEs THEODORE, Instructor, Me- q 
chanical Engineering, University of Ken- | 
M. Baker, © 


tucky, Lexington, Kentucky. 
E. Elsey. 
Moran, Josepu F., Staff Supervisor, Plant 


Training Coordination in Industrial Rela | 
tions, United States Steel Corporation, | 
Hunt, 


Pittsburgh, Pennsylvania. D. C. 
S. J. Hirschfield. 


Morris, Epwarp Porter, Assistant Profes- : 
sor, Electrical Engineering, Marquette | 


University, Milwaukee, Wisconsin. A. B. 
Drought, W. G. Murphy. 

CiirForp HENDERSON, Project 
Engineer, Welding Engineers, Inc., Ms 
chinery Division, Havertown, Penn. W. 
L. Collins, W. M. Lansford. 
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NEW MEMBERS 


McNEELEY, Francis J., Engineer (Gen’l) 
Supervisory, National Security Agency, 
Rockville, Maryland. F. F. Ashenhurst, 
W. L. Collins. 

Napp, FREDERICK PETER, Administrative As- 
sistant to Director, Oak Ridge School of 
Reactor Technology, Oak Ridge, Ten- 
nessee. J. C. Von der Lage, W. O. 
Harms. 

Netson, Leonarp Cart, Director of Engi- 
neering, West Virginia, Institute of Tech- 
nology, Montgomery, West Viriginia. E. 
F. Obert, R. L. Young. 

O’Mara, JOHN JosepPH, Assistant Professor 
in Civil Engineering, State University of 
Iowa, Iowa City, Iowa. J. W. Howe, D. 
E. Metzler. 

PacKARD, WeEsLEy JAMEs, Head Machine 
Department, Wentworth Institute, Boston, 
Mass. H. R. Beatty, F. H. Linton. 

PaRLEE, NORMAN ALLEN, Professor of 
Metallurgical Engineering, Purdue Uni- 
versity, Lafayette, Indiana. W. H. 
Tucker, T. J. Hughel. 

PiAN, THEODORE HsvEH-Hvuanc, Assistant 
Professor in Aeronautical Engineering, 
Massachusetts Institute of Technology, 
Cambridge, Massachusetts. R. L. Bis- 
plinghoff, C. S. Draper. 

Porrer, PHwip J., Head Professor in Me- 
chanical Engineering, Alabama Polytech- 
nic Institute, Auburn, Alabama. J. Han- 
num, E. S. Brown III. 

RENDEL, TERENCE Bcarr, Assistant to Vice 
President in Manufacturing, Shell Oil 
Company, New York, New York. H. 
Moore, H. W. Best. 

REyNoLps, W. ArtHur, Head, Bldg. Con- 
struction, Wentworth Institute, Boston, 
Mass. H. R. Beatty, F. H. Linton. 
Rezex, Cuar.tes W., Assistant Professor in 
Mechanical Engineering, Purdue Univer- 


sity, Lafayette, Indiana. E. S. Ault, H. 
J. Oorthuys. 
RicHaRDSON, WALLACE JAMEs, Associate 


Professor of Industrial Engineering, E. I. 
DuPont de Nemours Co. (Louviers), Wil- 
mington, Delaware. W. M. Redd, J. B. 
Moulton. 

Rircnre, Earu A., Personnel Director—Re- 
search & Development Division, A. O. 
Smith Corp., Milwaukee, Wisconsin. D. 
C. Broughton, W. L. Collins. 

RosicHaup, REYNOLD Francis, Coordinator, 
University of Detroit, Detroit, Michigan. 
H. Gudebski, C. G. Duncombe. 
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ROCHEFORT, JOHN SPENCER, Associate Pro- 
fessor in Electrical Engineering, North- 
eastern University, Boston, Massachusetts. 
M. W. Essigmann, R. I. Carter. 

RocKwELL, THoMas Hucu, Instructor in In- 
dustrial Engineering, The Ohio State Uni- 
versity, Columbus, Ohio. P. N. Lehoczky, 
G. R. Carson. 

Rocers, H. Barrett, Executive Secretary, 
National Fluid Power Association, Evans- 
ton, Illinois. B. H. Jennings, H. B. 
Rogers. 

RoLanp, Hatt CARMACK, Instructor, Math. 


& Science, Freed-Hardeman College, 
Henderson, Tennessee. W. L. Collins, 
C. E. Kesler. 


Roney, Maurice Associate Pro- 
fessor, Oklahoma A. & M. College, Still- 
water, Oklahoma. C. H. Thompson, H. 
Lineback. 

ScHIEWE, ARTHUR JACK, Instructor in Elec- 
trical Engineering, Purdue University, 
Lafayette, Indiana. J. S. Johnson, P. 
Weinberg. 

SCHROEDEL, Kar” BurRNETT, Instructor in 
Industrial Engineering, University of Pitts- 
burgh, Pittsburgh, Pennsylvania. H. W. 
Wolfarth, A. G. Holzman. 

SCHROEDER, Davip WILLIAM, Assistatnt Pro- 
fessor, Chem. Eng., University of Detroit, 
Detroit, Michigan. H. Gudebski, L. S. 
Kowalczyk. 

Suen, Davin Cui, Assistant Professor 
in Electrical Engineering, Moore School 
of Electrical Engineering, University of 
Pennsylvania, Philadelphia, Pennsylvania. 
J. G. Brainerd, Y. H. Ku. 

SHEPARD, HERBERT A., Assistant Professor 
of Sociology, Economics, and Social Sci- 
ence, Massachusetts Institute of Technol- 
ogy, Cambridge, Massachusetts. W. L. 
Collins, M. M. Boring. 

StecEL, Martin J., Assistant Professor in 
Mechanical Engineering, University of 
Southern California,. Los Angeles, Cali- 
fornia. H. P. Nielsen, T. L. Gershun. 

Sims, BEN Witson, Training Specialist, Co- 
Op Coordinator, Lockheed ‘Aircraft Cor- 
poration, Georgia Division, Marietta, 
Georgia. J. G,.Wohlfard, P. Weber. 

SmitH, Frank. R,, Assistant Professor in 
English, Institute of Technology, USAF, 


Dayton, Ohio. R. H. Downing, L. F. 
Lewis. 
SPENCER, HERBERT Harry, Instructor of 


Civil Engineering, Yale University, New 
Haven, Connecticut. R. P. Vreeland, 


G. A. Gray. 


| 
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Sprnna, Ropert JAMEs, Assistant Professor 
in Civil Engineering, Manhattan College, 
New York, New York. Brother B. A. 
Barry, Brother A. Leo. 

Swanson, Car A., Senior Instructor, Ma- 


chine Department, Wentworth Institute, . 


Boston, Mass. H. R. Beatty, F. H. Linton. 

SwENsON, FLoyp Dutaneg, Instructor, Civil 
Engineering, Montana State College, Boze- 
man, Montana. E. W. Schilling, E. R. 
Dodge. 

Tuarp, KENNETH J., Instructor in Civil En- 
gineering, Duke University, Durham, 
North Carolina. A. E. Palmer, P. C. 
Stottlemyer. 

TuHomson, CHarLes M., Head, Dept. of 
Industrial Electronics, Wentworth Insti- 
tute, Boston, Mass. H. R. Beatty, F. H. 
Linton. 

TuHuRSTONE, Rospert Leon, Instructor in 
Electrical Engineering, Duke University, 
Durham, North Carolina. J. F. Koenig, 
J. L. Artley. 

Gerorce Victor, Jr., National 
Executive Secretary, Theta Kappa Phi 
Fraternity, Worcester, Massachusetts. W. 
R. Grogan, A. W. Back. 

U.ricu, BENJAMIN Harrison, Jr., Associate 
Professor, Aeronautical Engineering, West 
Virginia University, Morgantown, West 
Virginia. L. Seltzer, C. H. Cather. 
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Watwortu, WALTER F., Instructor in Math- 
ematics, Wentworth Institute, Boston, 
Mass. H. R. Beatty, F. H. Linton. 

Wess, Wayne, Professor of Physics, The 
Pennsylvania State University, University 
Park, Penn. J. A. Sauer, J. Marin. 


CHARLES FisHER, Professor & 


Chairman of Petroleum Engineering, Uni- 
versity of Kansas, Lawrence, Kansas. J. 
O. Maloney, K. E. Rose. 

Winocrap, Leg, Assistant Professor, Aero- 
nautical Engineering, University of Mary- 
land, College Park, Maryland. S. §, 
Steinberg, R. B. Allen. 

YAGLE, RAYMOND ARTHUR, Assistant Profes- 
sor in Engineering Mechanics, University 
of Michigan, Ann Arbor, Michigan. R. 
A. Dodge, J. S. McNown. 

ZIMMERMAN, JOSEPH FRANCIs, Assistant 
Professor in Economics, Government, & 
Business, Worcester Polytechnic Institute, 
Worcester, Massachusetts. L. L. Atwood, 
A. W. Back. 

Zusepan, G. Assistant Professor, 
Metallurgical Engineering, Drexel Insti- 
tute of Technology, Philadelphia, Penn. 
A. W. Grosvenor, L. P. Mains. 


100 new members 
381 previously added 


481 new members this year 


BLAKE RAGSDALE VAN LEER 


President of the Georgia Institute of Technology, Blake Van 
Leer died January 23, 1956, in Atlanta at the age of 62. The first 
engineer to hold the position of President at Georgia Tech, Colonel 
Van Leer was appointed to the office in 1944. Under his guidance, 
four years later Georgia Tech obtained university status. He made 
possible in 1948 the establishment, as a unit of Georgia Tech, of 
the Southern Technical Institute at Chamblee, Georgia. A mem- 
ber of the ASEE since 1923, President Van Leer was a member of 
the General Council from 1933 to 1936, and was president of the 
Southeastern Section from 1939-1940. 
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TEACHING POSITIONS AVAILABLE 


MECHANICAL ENGINEER NEEDED AS 
Associate Professor or Professor and De- 
partment Head. Fields of Machine Design, 
Air Conditioning, Heating, and Ventilation 
preferred. Department has recently moved 
into new building and is equipping new lab- 
oratories. Housing available at reduced 
rates. Location, South. APR-2 


ASSISTANT PROFESSOR TO TEACH 
Civil Engineering subjects in large eastern 
university in metropolitan area. Good salary 
for right man. APR-3 


ENGINEERING DRAWING, DESCRIP- 
tive geometry teachers needed. Salary and 
academic rank open. Airmail to Professor 
L. Scott Daniel, Chairman, Department of 
a University of Hawaii, Hono- 
lulu 14. 


ELECTRICAL, MECHANICAL, CHEM-— 
ical Engineering, and also Mathematics and 
Physics staff openings. Industrial experience 
desirable. Opportunity for research. Frank- 
lin Technical Institute, 41 Berkeley Street, 
Boston 16, Massachusetts. 


ASSISTANT PROFESSOR—CHE MICAL 
Engineering for AIChE, ECPD accredited 
department. PhD required. To _ begin 
September 1956. Write to D. L. Green, 
Clarkson College of Technology, Potsdam, 
New York. 


ASSISTANT PROFESSOR—DRAWING 
and Descriptive Geometry. Associate Pro- 
fessor to teach Machine Design, Kinematics, 
Drawing. Master’s degree and experience 
required. For details write to L. M. Sahag, 
Head, Department of Engineering Drawing 
and Design, Alabama Polytechnic Institute, 
Auburn, Alabama. 


CIVIL ENGINEERING RESEARCH AND 
teaching positions. Two vacancies for As- 
sistant or Associate Professors, salaries on 
twelve-month basis. Part time research and 
part time graduate and/or undergraduate 
teaching. PhD preferred, MS acceptable. 
Candidates must have special training or ex- 
perience in Highway Engineering or in 
Structures. Department of Civil Engineer- 
ing, Alabama Polytechnic Institute, Auburn, 
Alabama. 
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EIGHTEEN ENGINEERING TEACHERS 
are needed in the Departments of Electrical, 
Mechanical, and General Engineering, The 
General Engineering Department supervises 
freshman courses in Drawing, Engineering 
Problems, and Mechanics. Positions are of 
Instructor and Assistant Professor ranks. 
Salaries depend upon academic background 
and professional experience. Men with ad- 
vanced degrees are preferred. Teaching 
and industrial experience are desirable but 
not essential. Excellent opportunities for 
advancement. Summer engineering employ- 
ment is virtually assured. Write to Dean 
H. E. Wessman, College of Engineering, 
University of Washington, Seattle 5. 


ASSISTANT PROFESSOR AND INSTRUC- 
tor at growing midwest engineering college 
in Department of Mechanical Engineering, 
effective fall semester 1956-57. Assistant 
Professor must have special experience or 
training in machine design. Teaching as- 
signment for instructor would include: Heat- 
Power, Manufacturing Processes, and Lab- 
oratory. Salary in both grades dependent 
upon qualifications. APR-1 


ASSISTANT PROFESSORS AND _  IN- 
structors in Electrical and Mechanical En- 
gineering wanted by the College of Engi- 
neering, Marquette University, Milwaukee 
3, Wisconsin. Salary commensurate with 
qualifications. M.S. or work toward it de- 
sirable. Opportunity for part-time graduate 
work at state university. Please forward 
complete details of education, experience, 
and personal background to respective de- 
partment chairmen. 


HEADSHIP OF INDUSTRIAL ENGI- 
neering department. Requires background 
of professionally responsible management 
position in industry or government, plus 
good record of publications. Research and 
teaching experience desirable. Age range 
35-50; salary open; position to be filled 
before September, 1956. Write Chairman, 
Nominating Committee, Industrial Engi- 
neering Department, Pennsylvania State 
University, University Park, Pennsylvania. 
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ASSISTANT PROFESSORS, INSTRUC- 
tors, Research Assistants, and Graduate As- 
sistants needed in Engineering Mechanics. 
Excellent opportunities for graduate work. 
Write Joseph Marin, College of Engineering, 


The Pennsylvania State University, Univer-- 


sity Park, Pennsylvania. 


TEACHING POSITIONS IN ENGINEER- 
ing technology; teaching and industrial ex- 
perience desirable. B.S. or M.S. degrees. 
Cooperative program—Physics, Mathematics, 
Engineering Drawing, Machine Design, 
Strength of Materials, Tool Design. Posi- 
tions beginning September, 1956. Sinclair 
College, 117 W. Monument Ave., Dayton 2, 
Ohio. 


ASSISTANT DEAN OF ENGINEERING, 
Master’s degree preferred but not required. 
Salary to depend upon qualifications. Apply 
to: Dean W. A. Patterson, Fenn College, 
Cleveland 15, Ohio. 


SIX OPENINGS IN ELECTRICAL AND 
Mechanical Departments. Teaching Assign- 
ments: Electric Power, Electronics, Physics, 
Heat Power, Engineering Drawing, other 
Mechanical Engineering subjects. Salary 
depends upon qualifications. Excellent 
fringe benefits. M.S. in E.E. or M.E. de- 
sired. Applicants with B.S. considered. 
Write to Earle M. Morecook, Chairman, Ap- 
plied Science Division, Rochester Institute 
of Technology, Rochester 8, New York. 
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AGRICULTURAL ENGINEERING POSI- 
tion to teach farm structures and machinery 
and power courses, as well as general engi- 
neering courses. Instructor or Assistant Pro- 
fessor rank. Salary commensurate with 
qualifications. Nine month appointment. 
Complete new Engineering Center under 
construction this spring. High and dry cli- 
mate, no traffic or smog, good schools, lots 
of elbow room, not an A-bomb target. 
Write Dean of Engineering, Colorado A & M 
College, Fort Collins, Colorado. 


CHRYSLER INSTITUTE OF ENGINEER- 
ing again has openings on its full-time teach- 
ing staff. For: supervisor of engineering 
graduates working on individual automotive 
design projects as a part of their Graduate 
School course. Duties would also include 
supervision of graduate classwork. Desired 
qualifications are age 25-40; B.S. degree or 
higher in engineering; at least 2 years of 
college teaching experience; some design ex- 
perience, preferably automotive. Also a 
teacher and supervisor of Graduate School _ 
classwork. Qualifications are age 25-40; 
M.S. degree in engineering; experience in 
teaching Mechanical Engineering subjects. 
Write to Chrysler Institute of Engineering, 
Att: L. R. Baker, Director, P. O. Box 1118, 
Detroit 31, Michigan. 


ASEE SUMMER SCHOOLS FOR 1956 


Construction Education. Sponsored by the Civil Engineering 
Division, June 29 to July 1, Iowa State College, Ames, Iowa. In- 
formation from Professor C. Martin Duke, University of California, 
Los Angeles, California. 


Engineering Drawing. Sponsored by the Engineering Drawing 
Division, June 20-24, Iowa State College, Ames, Iowa. Informa- 
tion from Professor W. E. Street, Drawing Department, Agricul- 
tural and Mechanical College of Texas, College Station, Texas. 


Humanistic-Social. Sponsored by the Humanistic-Social Division, 


June 28-30, Iowa State College, Ames, Iowa. Information from 
Dr. Melvin Kranzberg, Social Studies, Case Institute, Cleveland, 
Ohio. 
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IN THE NEWS 


50th Anniversary of 
Co-operative Education 


The soth Anniversary of Co-operative Education will be cele- 
brated by the University of Cincinnati, on April 19-25. Numerous 
authorities in science, business, and education will speak at three 
sessions on April 19 and 20, with the theme “Education and 
Industry at Work for Progress.” Also featured will be a week- 
long industrial exhibit of displays by co-operative employers, the 
“Panorama of Industrial and Scientific Progress, 1906-1956.” The 
Panorama will include the National Association of Manufacturers’ 
traveling exhibit, “Americade.” Details can be obtained from the 
50th Co-op Anniversary Headquarters Office, 116 Baldwin Hall, 
Cincinnati 21, Ohio. 


Cooperative Education Resolution 


The Cooperative Education Division of the ASEE at its Mid- 
Winter Meeting, January 10, 1956, adopted the following resolution 
for publication in the JouRNAL:  ~ 


Whereas, the cooperative plan of education which was originated 
in 1906 at the University of Cincinnati by the late Dean Herman 
Schneider has in the course of 50 years come to be adopted in 
one form or another by 35 or more colleges in the United States, 
and whereas, the Cooperative Education Division of the ASEE 
owes its existence to the pioneering efforts of Dean Herman 
Schneider and to the widespread recognition of the value of his 
ideas, and whereas, we wish to do honor to the originator of the 
plan and to the University where it had its inception. 

Now therefore, be it resolved, that the Cooperative Education 
Division of the ASEE extend its sincere congratulations to the Uni- 
versity of Cincinnati upon the 50th Anniversary of the Cincinnati 
Cooperative Plan; resolved further, that the members of this Divi- 
sion shall participate to the fullest extent possible in the observance 
of the Anniversary; resolved further, that we urge all participating 
firms and all colleges in our Division to be represented at the 
observance. 
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SECTION MEETINGS 


Section 
Allegheny 


Illinois-Indiana 


Kansas-Nebraska 


Michigan 


Middle Atlantic 


Missouri-Arkansas 


National Capital 
Area 


New England 


North Midwest 


Ohio 


Pacific Northwest 


Pacific Southwest 
Rocky Mountain 


Southeastern 


Southwest 


Upper New York- 
Ontario 


Location of Meeting 


= Institute of 
nology 


Purdue University 


University of 
Wichita 


Wayne University 


Bell Telephone 
Laboratories, 
Murray Hill, N. J. 

University of 
Arkansas 


Capital Radio 
Engineering 
Institute, 
Wash., D. C. 

Tufts University 


South Dakota 
State College 


Ohio State University 


University of 
Washington 


University of Arizona 
Denver University 


Tulane University 


Texas Western 
College 


Syracuse University 


Dates 


April 27-28, 
1956 


May 12, 1956 


Oct. 26-27, 
1956 


May 5, 1956 


May 12, 1956 


April 6, 1957 


Oct. 11, 1955 


Oct. 19-20, 
1956 
Oct., 1956 


April 27-28, 
1956 

May 10, 11, 
12, 1956 


Dec. 28-29, 
1956 
April 28, 1956 


April 5, 6, 7, 
1956 


March 30-31, 
1956 


Oct. 12-13, 
1956 


Chairman of Section 


J. W. Graham, Jr., 
Carnegie Institute of 
ology 

O. W. Witzell, 

Purdue University 

J. K. Ludwickson, 

University of 
Nebraska 

G. H. Howell, 

Wayne University 

C. C.. Carr, 

Pratt Institute 


L. R. Heiple, 

University of Arkansas 

D. C. Jackson, Jr., 

Aberdeen Proving 
Ground 


W. S. Evans, 

University of Maine 

J. W. Howe, 

State University of 
Iowa 

E. D. Harrison, 

University of Toledo 

J. B. Morrison, 

University of 
Washington 


R. G. Moses, 


Pasadena City College | 


W. H. Parks, 

University of Denver 

D. W. Dutton, 

Georgia Institute of 
Technology 

H. K. Bone, 

University of 
Oklahoma 

B. H. Norem, 

Syracuse University 


Members of the Society are welcome at all Section Meetings 
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GENERAL EDUCATION IN 
ENGINEERING 


Report of the Committee for the 
HUMANISTIC-SOCIAL RESEARCH PROJECT 


Editorial Note: A preliminary report on the Humanistic-Social Research Project was given at the 
last Annual Meeting of the Society in June, 1955. Subsequently a draft of the final report was 
prepared and circulated late in 1955 to all members of the project committee. Utilizing the com- 
ments obtained from this examination, the present ‘‘Revised Report’? was developed and approved 
by the full project committtee early in 1956. By this time, pressure was felt to print the exten- 
sive report text, and to make it immediately available both for members of the Society and for 
the many other persons interested in the problems of general studies. 


To make possible early publication in the JouRNAL, an unusual step was taken and the revised 
version was distributed in complete form to members of the ASEE General Council for approval 
by letter ballot. This has now been obtained, and the Report is therefore presented in this issue 
of the JouRNAL for the information of the Society. Discussion and formal action on acceptance 


of the report will follow at the Council meeting in June. 


The present publication is in the exact form which will be presented at the Council meeting. As 
for any other report, comments by the Council and any amendments or changes which may be 
made after discussion will be published in the JouRNAL as soon as they are completed and released 
by the Committee. 


Preface 
Summary 
Introduction 
Chapter I. 
Chapter II. 
Chapter III. 
Chapter IV. 
Chapter V. 


Appendix A: ExcEeRPTs FROM REPORTS 


Contents 


THE PROBLEM OF A PHILOSOPHY 


THE PROBLEM OF CONTENT 


THE PROBLEM OF ARRANGEMENT 
THE PROBLEM OF ADMINISTRATION 


THE PROBLEM OF TIME 


General Comments 


Philosophy 


Content 


Appendix B: REPRESENTATIVE HUMANISTIC-SOCIAL SEQUENCES 


California Institute of Technology 
Carnegie Institute of Technology 
Case Institute of Technology 

City College of New York 
Clarkson College of Technology 
The Cooper Union 


619 


621 
623 
626 
632 
640 
650 
665 
673 
681 

Arrangement 

Administration 

Time 
696 


Massachusetts Institute of Technology 
Michigan State University 

North Carolina State College 
Stanford University 

University of Washington 
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Appendix C: Courses oF SPECIAL INTEREST 702 


History of Western Civilization 
Foundations of Western Civilization 


Historical Development ‘of Western: 


Civilization I and II 
The Background of Western Civil- 
ization I, II, III and IV 
Contemporary Civilization 
Humanities I and II 
Introduction to the Humanities 
Cultural History of Western 
Civilization 
Social Studies I, II and III 
Economic Analysis and Contempo- 
rary Problems I and II 
Social-Humanities Sequence 
The Background of American 
Democracy I and II 
The U. S.: Men and Issues 


Modern Western Ideas and Values 


Public Affairs 

Contemporary Problems 
Contemporary Issues 

The Uses of Language 
Community Surveys 

Applied Experimental Psychology 
Biological Sciences 


Appendix D: 


Chemical Engineering 


Stanford University 
Massachusetts Institute of 
Technology 


Carnegie Institute of Technology 


Case Institute of Technology 
North Carolina State College 
Clarkson College of Technology 
Stevens Institute of Technology 


The Cooper Union 
City College of New York 


Carnegie Institute of Technology 
City College of New York 


Case Institute of Technology 

Massachusetts Institute of 
Technology 

Massachusetts Institute of 
Technology 

California Institute of Technology 

University of Cincinnati 

North Carolina State College 

Rensselaer Polytechnic Institute 

Columbia University 

Tufts University 

Washington State College 


SAMPLE ENGINEERING CURRICULA INCORPORATING : 
Humanistic-SociaL SEQUENCES 735 


Case Institute of Technology 


Clarkson College of Technology 
Massachusetts Institute of Technology 
Michigan State College 


Civil Engineering 


Case Institute of Technology 


Clarkson College of Technology 
Massachusetts Institute of Technology 
Michigan State College 


Electrical Engineering 


Case Institute of Technology 


Clarkson College of Technology 
Massachusetts Institute of Technology 
Michigan State College 


Mechanical Engineering 


Case Institute of Technology 


Clarkson College of Technology 
Massachusetts Institute of Technology 
Michigan State College 
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Preface 


Tue Humanistic-SociaL ResEarcH Project has been financed by a grant from 
the Carnegie Corporation of New York to the American Society for Engineer- 
ing Education. Grateful acknowledgment is herewith made to the Corpora- 


tion, not only for its generous financial assistance but also for the continuing 


advice and encouragement of its staff, particularly Vice President James A. 
Perkins. 


Initial impetus for the study came from the Humanistic-Social and the 


English Divisions of the Society. They are its joint sponsors and they have 


supplied the bulk of the manpower for the field work, though three engineers 


have also served as observers. The original Committee for the Humanistic- 


» Social Research Project was appointed by Dean L. E. Grinter, then President 
_ of the Society, and was re-appointed by his successors in office, Dean N. W. 
_ Dougherty and Mr. M. M. Boring. The Committee, headed by President 


Edwin S. Burdell of the Cooper Union, is composed of engineering educators, 


_ administrators, and representatives from industry, as well as representatives 
735 
_ Dr. George A. Gullette, Head of the Department of Social Studies at North 


from the humanities and social sciences. The Director of the Project has been 


Carolina State College. An Executive Committee composed of President 


- Burdell, Dr. Gullette, Dr. Sterling Olmsted of Rensselaer Polytechnic Institute, 


and Dr. William C. White of Northeastern University has borne the brunt 
of the day-to-day decisions concerning the conduct of the investigation. 
An Editorial Sub-Committee consisting of Dr. Gullette, Dr. Olmsted, and 
Dean John W. Shirley of North Carolina State College has been responsible 


for drafting the report. 


A tentative report, issued for limited circulation in April, 1955, has been 


_ tead and criticized not only by members of the Committee and the field 


workers, but also by advisors from industry and from the liberal arts. 


| Advisors from industry have included Mr. Kenneth A. Meade of the General 
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Motors Corporation, Mr. J. C. McKeon of Westinghouse Electric Corporation, 
Mr. W. F. Ryan of Stone & Webster Engineering Corporation, and Mr. T. J. 
Carron of the Ethyl Corporation. Advisors from the liberal arts, none of 
whom are directly connected with engineering education, were Dean Edward | 
Y. Blewett, University of New Hampshire; Professor Kenneth E. Boulding | 
University of Michigan; Professor James M. McCrimmon, University of | 
Illinois; Professor F. S. C. Northrop, Yale University; Professor Warner G. : 
Rice, University of Michigan. 


The Committee wishes publicly to acknowledge the generous reception} 7 
its field workers were accorded at every institution they visited. They were} 
received with a warmth that went far beyond the requirements of normal | 
courtesy. We found a common bond of interest in the humanities and 
social sciences, a willingness to discuss problems candidly and frankly, and | 
evidence of sincere and intelligent attempts to search with us for solutions | 
to them. Immodesty compels us to add that we have received communica- 
tions from a number of the institutions visited indicating that our field 
workers’ presence on the campus provided a stimulus and encouragement 
which have already resulted in improvements in the teaching of the humanities 
and social sciences to engineering students. | 


Edwin S. Burdell, Chairman The Cooper Union 
George A. Gullette, Director North Carolina State College 


Maynard M. Boring General Electric Company 

Arthur B. Bronwell Worcester Polytechnic Institute 

John E. Burchard Massachusetts Institute of Technolog} 
Stuart W. Chapman University of Washington ht 
Carl W. Condit Northwestern University re 
C. Rexford Davis Rutgers University se 
Jess H. Davis Stevens Institute of Technology 
N. W. Dougherty University of Tennessee . 
C. J. Freund University of Detroit fr 
T. Keith Glennan Case Institute of Technology 

Lee H. Johnson Tulane University va 
Sidney D. Kirkpatrick McGraw-Hill Publications 

Sterling P. Olmsted Rensselaer Polytechnic Institute * 
John W. Shirley North Carolina State College st 
B. Richard Teare Carnegie Institute of Technology ov 
William C. White Northeastern University di 
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GENERAL EDUCATION IN 
ENGINEERING 


Summary 


The basic findings of this study are: 


1. That engineering educators throughout the country are in nearly 
unanimous agreement that their students would profit—as professional 
men, as citizens, and as individuals—from a fuller acquaintance with 
the resources of the humanities and social sciences; 


2. That a sizable number of these same educators are honestly fearful that 
attempts to incorporate into already overcrowded curricula a sub- 
stantial program of humanistic-social studies may either jeopardize 
the quality of the technical education, or lead to superficiality in the 
treatment of the humanities and social sciences; but 


3. That some thirty or more of our leading engineering schools have 
demonstrated such fears to be groundless by developing carefully 
planned programs that provide a sound introduction to the humanities 
and social sciences while simultaneously reinforcing the student's 
engineering training. 


In view of these findings, our report confines itself chiefly to the practical 
problems that confront those who must plan, initiate, and maintain significant 
humanistic-social programs for engineering students. The Appendices to the 
report contain detailed information about the content and operation of repre- 
sentative existing programs. The body of the report contains discussions— 
and where appropriate, recommendations—concerning the problems most 
frequently raised by those interviewed by our field workers. 

This investigation has made the Committee acutely conscious of wide 
variations in facilities, aims, and potentialities among engineering schools, 
and its most fundamental recommendation is that each institution take the 
steps necessary to hammer out for itself a feasible program appropriate to its 
own needs. No standardized pattern is, at least at present, available for mass 
distribution. Certain observations and recommendations, however, appear to 
have some general validity, and these may be summarized as follows. 
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when these conditions prevail: 


Recommendations 


JOURNAL OF ENGINEERING EDUCATION April, 1956 


Humanistic-social programs for engineering students are most successful 


There is vigorous administrative support for the program; 


There is full cooperation and understanding between the engineering and 
liberal arts faculties; 


The studies in the humanities and social sciences are treated as an integral part 
of the student’s scientific and technical education; 


Experimentation with fresh materials and methods is encouraged; 


Advantage is taken of the increasing maturity of the student in his upperclass 
years. 


PHILOSOPHY 


The formulation of objectives must be carried out jointly by the engineering 
and arts faculties. 


The humanities and social sciences must be understood as professional disciplines 
in their own right. 
Engineering must be viewed as a profession with social responsibilities. 


CoNTENT 


Humanistic-social studies must be distinguished from business training. 
A humanistic-social program must be humane as well as social. 


Experimentation should be encouraged in: 

(a) Establishing functional relationships between the work in composition and 
speech, and the work in technical courses as well as in humanistic-social 
courses; 

(b) Capitalizing on the student’s knowledge and interest in his professional 
fields by using materials from the history and philosophy of science and 
the history of technology; 


(c) Capitalizing on the student’s interest in music and the graphic arts. 


ARRANGEMENT 


We reaffirm the recommendation of the Hammond Report for a “designed 
sequence of courses extending throughout the four undergraduate years.” 


Courses should be arranged to facilitate emphasis on the interrelationships that 
exist among the fields of knowledge. 


Elective work must be carefully controlled to assure that it serves the purposes 
of the planned sequence. 


The Engineering school should, where possible, join forces with other profes- 
sional or semi-professional schools in establishing a common general education 


program for their students. 
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ADMINISTRATION 


Presidents, Deans, and other key administrative officials must take the initiative 
in pushing for a planned program. 

Both the engineering and the arts faculties must be brought in at the planning 
stage. 


A permanent committee must be established to encourage, review, and reap- 
praise all aspects of the work as it goes forward. 


Special steps must be taken to assure the professional advancement of faculty 
members who devote a major share of their time to the humanistic-social 


program. 


TIME 


We reaffirm the recommendation of the Hammond Report that the humanities 
and social sciences be given “a minimum of approximately 20% of the student'’s 
educational time. This allotment should be at least the equivalent to one three- 
hour course extending throughout the curriculum, and on the average some- 
what more.” 


Time may be saved by exploiting both the vertical sequence and the inter- 
disciplinary approach to subject matter. 

Time may be saved by more careful integration of the scientific and technical 
work. 


ROTC credit should not be substituted for work in either the humanistic-social 
or the scientific-technical stems. 


“designed 
1 “design 
years. 
mnships that 


Introduction 


Tue Humanistic-SociaL ResEarcH Project is the latest in a series of self 
evaluations sponsored by the American Society for Engineering Education 
during the past fifty years. It is in one sense a by-product of the wor 
of the Committee on Evaluation of Engineering Education headed by Dea 
L. E. Grinter of the University of Florida. In another sense it is a con 
tinuation of the work of the 1944 Committee on Engineering Education 
After the War, which reaffirmed the recommendations of the 1940 Committe 
on the Aims and Scope of Engineering Education. Both of these committees 
in turn drew heavily on the findings of a long series of studies conducted 


during the twenties and thirties and gathered together as the Report of they 


Investigation of Engineering Education. The current project was organizei 
in 1954, exactly a decade after the publication of the Report of the Committe 
on Engineering Education After the War (popularly called the Hammoni 
Report). Its purpose has been two-fold: (1) to consolidate and make avail 
able the experience of engineering schools during the past ten years in de 
veloping workable programs of study in the humanities and social sciences 
(2) to make recommendations looking to the future strengthening of this 
portion of engineering education. 

It early became clear that the kind of information the committee sought! 
could not be satisfactorily obtained through questionnaire techniques, no 
through the perusal of college catalogues. Instead, plans were laid to seni 
carefully chosen volunteer observers to as many institutions as possible, it 
order that they might gain firsthand knowledge of various humanistic-socidl 
programs in action, and have an opportunity to discuss their operation with 
those responsibly concerned. These field workers met and agreed upon pro 
cedures at a two-day post-session following the annual meeting of the Society 
in 1954. Workers have since visited, usually in teams of two for a two daj 
period, approximately sixty engineering schools. Detailed reports on thes 
visits have been filed and they, together with up-to-date information supplied 
in writing by those institutions that could not be visited in person, constitute 
the basic data on which our report rests. 

Each of the field reports consisted of three sections: (1) a factual sectio 
containing an objective description of the existing humanistic-social program 
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its origin, development, and administration. Wherever possible, this section 
has been checked for accuracy with officials of the institution visited. (2) 
A documentary section which included committee reports, course syllabi, 
reading lists, examination questions and other materials that shed light on the 
actual working of the program. (3) A commentary section in which the field 
workers made a frank appraisal of the program and its operation. In order to 
encourage candor, workers were assured that the commentary section would 
be held in confidence. The other sections, however, are open for perusal, 
in the office of the Director, by anyone who may have a legitimate interest 
in them. 

The kind of research here undertaken is not readily reducible to tabular 
form. We have been concerned with various methods of incorporating the 
humanities and social sciences into engineering curricula, with the formulation 
of objectives, with definitions of what constitutes the humanities and social 
sciences, with motivation, with staff problems, and with a score of similar 
considerations. We have, in short, been concerned with ideas, and with 


attempts to determine which ideas seem to work well and which do not. 
Obviously there are no objectively verifiable standards by which such matters 
may be determined. We have had to rely upon the professional judgment 
of engineering educators, over a thousand of whom have been interviewed. 
Their best thinking, as reported by competent observers, provides the basis for 
the discussions and recommendations in this report. 


We have tried to keep our attention focussed on the crucial problem of 
how to develop and maintain an effective program of humanities and social 
sciences in the very limited time usually available in an undergraduate engi- 
neering curriculum. There are many intimately related issues involving, for 
example, high school preparation on the one hand, and graduate study on the 
other, but we have felt we could perform the greatest service by resisting 
the temptation to touch on all facets of the problem, and giving our full at- 
tention to collegiate curricula. 

Our task has been complicated by the fact that engineering schools 
throughout the country are at widely different stages of development in their 
thinking and in their practice regarding humanistic-social studies. No two 
institutions that we know of have identical programs. No two have responded 
to the Hammond Report in the same way. We have attempted to study care- 
fully the experience of institutions that have developed what appear to be 
successful humanistic-social programs, in the belief that a report of their 
experience can be of great use to other institutions. We have also, when- 
ever possible, visited schools where the accomplishment appears to have 


1¥For those interested in a statistical study, we call attention to the 1954 Pamphlet 
No. 114 of the U. S. Department of Health, Education, and Welfare: General and Liberal 
i Content of Professional Curricula: Engineering, by Jennings B. Saunders, Office 
ot Education. 
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been slight, and we have done so in the belief that a sympathetic understand. 
ing of the practical problems involved is indispensable if we are to make 
realistic suggestions. 

It should be said that in using a sampling method we are aware that 
we have missed some institutions where major progress has been made. Ou 
inability to visit an institution implied no judgment whatever on the merits 
of its program. Nor will we in the course of this report refer to institution} 
by name, except in the Appendix where selected sequences and courses are} 
described without comment. This is not because we hesitate to give credit) 
where credit is due, but because we are extremely conscious of the individual 
nature of each institution’s problems, and we do not want to encourage un-| 
fair comparisons. Our essential concern in this report is with ideas, andj 
we think attention can best be focussed on them if the institutions and the) 
individuals involved remain anonymous. 

Instead of cluttering the text of the report with footnotes and quotation 
from the field reports, these have been included in a separate section off 
the Appendix. It is our hope that this separation of the discussion of idea 
from the factual and critical data will make the report not only more readable} 
but more practically useful to administrators, faculty members, and com| 
mittees who are dealing with these problems at the local level. 

We have not included a bibliography, since the staff of the Cooper Unio| 
Library has recently completed a revised and comprehensive edition od) 
The Humanistic-Social Stem in Engineering Education, a bibliography cover 
ing items from 1876 through May, 1955. One complimentary copy of thi) 
volume is available to each ASEE member upon application to Joseph Nj 
Whitten, Librarian, The Cooper Union, Cooper Square, New York. Othe} 
may purchase copies at a price of 50¢ each. 

This report represents, of course, the work of many hands, and the view 
expressed are those of no single individual. If allowances are made for the 
human frailty of editors, these views may be taken as a composite of the bes 
thought of some forty educators and engineers who had before them factul 
information from nearly 130 engineering schools and a distillation of opinia 
from over a thousand interviews. 
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Field Workers 


Bartlett, Howard R., Massachusetts Institute of Technology 
Brown, C. A., General Motors Institute 

Brown, Wentworth K., Rensselaer Polytechnic Institute 
Burdell, Edwin S., The Cooper Union 

Chapman, Stuart W., University of Washington 
Christensen, Glenn J., Lehigh University 

Farrell, Thomas, Jr., State University of Iowa 

Fatout, Paul, Purdue University 

Gullette, George A., North Carolina State College 
Harman, Willis W., Stanford University 

Hobgood, Alton A., Georgia Institute of Technology 
Kranzberg, Melvin, Case Institute of Technology 
Laity, Clifford, Montana School of Mines 

Lambert, John R., Jr., North Carolina State College 
Lawrence, A. A., U. S. Coast Guard Academy 

Lee, John F., North Carolina State College 
Lowenthal, David, Ford Faculty Fellow, Harvard University 
McKean, Keith, Ford Faculty Fellow, Yale University 
Mueller, Ronald H., Rensselaer Polytechnic Institute 
Olmsted, Sterling, Rensselaer Polytechnic Institute 
Pitman, James H., Newark College of Engineering 
Shirley, John W., North Carolina State College 
Shurter, Robert L., Case Institute of Technology 
Stillman, Donald G., Clarkson College of Technology 
Syverson, Aldrich, Ohio State University 

Weeks, Robert P., University of Michigan 

White, William C., Northeastern University 
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Institutions Visited 


University of Alabama 

Alfred University 

California Institute of Technology 
University of California—Berkeley 
University of California—Los Angeles 
University of Southern California 
Carnegie Institute of Technology 
Case Institute of Technology 
University of Cincinnati 

City College of New York 
Clarkson College of Technology 
U. S. Coast Guard Academy 
Colorado School of Mines 
University of Colorado 

Columbia University 

The Cooper Union 

Cornell University 

General Motors Institute 

Georgia Institute of Technology 
Illinois Institute of Technology 
State University of Iowa 

Johns Hopkins University 
Lafayette College 

Lehigh University 

Louisiana State University 
University of Massachusetts 
Massachusetts Institute of Technology 
Michigan State College 
University of Minnesota 


Missouri School of Mines 
Montana School of Mines 
University of New Hampshire 
New York University 

North Carolina State College 
Northeastern University 
Northwestern University 
University of Notre Dame 
Ohio State University 
University of Pittsburgh 
Princeton University 

Purdue University 

Rensselaer Polytechnic Institute 
Rice Institute 

South Dakota School of Mines 
Stanford University 

Stevens Institute of Technology 
University of Tennessee 

Tufts College 

Tulane University 

University of Utah 

Virginia Polytechnic Institute 
University of Virginia 

State College of Washington 
University of Washington 
Washington University 

Wayne University 

University of Wisconsin 

Yale University 
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Institutions Replying to Questionnaire 


University of Akron 

Alabama Polytechnic Institute 
University of Arkansas 

Bradley University 

Polytechnic Institute of Brooklyn 
Brown University 

Bucknell University 

The Catholic University of America 
The Citadel 

Clemson College 

Dartmouth College 


University of Dayton 
University of Delaware . 


University of Denver 

University of Detroit 

Drexel Institute of Technology 
Duke University 

Ecole Polytechnique (Montreal) 
Fenn College 

University of Florida 

George Washington University 
University of Houston 
University of Idaho 

University of Illinois 


| Iowa State College 


Kansas State College 
University of Kansas 
University of Kentucky 
Louisiana Polytechnic Institute 
Lowell Technological Institute 
University of Maine 

Manhattan College 

University of Maryland 
University of Michigan 
University of Mississippi 
University of Missouri 


Montana State College 
University of Nebraska 
Newark College of Engineering 
New Mexico College of A & M Arts 
North Dakota State College 
University of North Dakota 
Norwich University 

Oregon State College 
Pennsylvania State University 
University of Pennsylvania 
Pratt Institute 

University of Rhode Island 
University of Rochester 

Rose Polytechnic Institute 
Rutgers University 

University of South Carolina 
South Dakota State College 
Southern Methodist University 
Swarthmore College 

The A & M College of Texas 
Texas Technological College 
The University of Texas 
University of Toledo 
University of Tulsa 

Union College 

United States Naval Academy 
U. S. Naval Postgraduate School 
Utah State Agricultural College 
Vanderbilt University 
University of Vermont 
Villanova University 

Virginia Military Institute 
Webb Institute of Naval Architecture 
West Virginia University 
Worcester Polytechnic Institute 
University of Wyoming 


JouRNAL OF ENGINEERING EDUCATION, APRIL, 1956 


= 
| 


“, . . the formulation of objectives must be carried 
out jointly by the engineering 
and arts faculties.” 


The Problem of a Philosophy 


THE most abstract and theoretical of the problems confronting the humanities 
and social sciences in engineering education is also the most practical. This 
is the problem of defining objectives, of specifying a philosophy upon which 
programs may be built. Administrative arrangements, course content, staf | 
effectiveness, adequate curricular time and the most efficient use of that 
time, all are directly dependent on the existence of a carefully thought out 
philosophy of general education that is suitable to the needs and possibilities 
of particular institutions. The conflicts and misunderstandings which be- 
devil many campuses depend ultimately for their resolution on the working | 
out of an educational philosophy that is mutually acceptable to the engineering 
and the liberal arts faculties, and to which both can give their wholehearted 
support. 

The committee did not, in fact, anticipate the confusion over objectives 
which it found to exist on so many campuses. More than ten years ago the | 
Hammond Report came to grips with this problem, and made recommenda: | 
tions which were approved by the Society. The goals of what that report/ 
called the humanistic-social stem were stated, not in terms of subject matter, | 
but in terms of competences it was believed the humanities and social sciences | 
could help the students acquire: 


1. An understanding of the evolution of the social organization | 
within which we live and of the influence of science and engi- 
neering on its development. : 

2. The ability to recognize and make a critical analysis of a 
problem involving social and economic elements, to arrive a 
an intelligent opinion about it, and to read with discrimination 
and purpose toward these ends. 

3. The ability to organize thoughts logically and to express them 
lucidly and convincingly in oral and written English. 

4. An acquaintance with some of the great masterpieces of litera 
ture and an understanding of their setting in and influence 
on civilization. 

5. The development of moral, ethical, and social concept 
essential to a satisfying personal philosophy, to a career cot- 
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sistent with the public welfare, and to a sound professional 
attitude. 

6. The attainment of an interest and pleasure in these pursuits 
and thus of an inspiration to continued study. 


Our study indicates that while many institutions have found this statement 
of objectives practical and suggestive, almost none have been able to adopt 
it without modification for their own programs. Instead, the usual procedure 
has been for a committee, or a series of committees, to hammer out a set of 
principles that would take into account local conditions and local needs. 
In view of this fact, the present report will not attempt to formulate a supple- 
mentary or competing statement of objectives, but will reaffirm, in principle, 
the overall objectives for the humanistic-social stem as stated in the Hammond 
Report. In addition, it will report on certain conclusions it seems fair to draw 
from its observations of the way in which successful programs of study have 
been initiated in the various institutions visited. 


II 


Tue first of these conclusions is that the formulation of objectives must be 
carried out jointly by the engineering and arts faculties. Neither group, 
acting independently, is likely to define the task in a way that will win the 
prompt and understanding approval of the other, and our field reports are 
unanimous in pointing out that such mutual approval is indispensable to 
a successful program. We believe that the lack of a jointly formulated 
philosophy is the basic cause of the misunderstanding and inefficiency that 
was found on many campuses. 

In specifying what is meant by “misunderstanding and inefficiency,” we 
are compelled to report that the ancient war between the engineering and the 
arts faculties still continues in a good many institutions, particularly the larger 
state universities, where the two faculties are frequently separated physically 
as well as spiritually. The arts faculty at such institutions still cherishes a 
belief that the engineer is a rough, uncouth fellow wearing boots and an open 
flannel shirt. His intellectual equipment consists of a transit and a slide rule. 
He has no manners, and he wants none. He pushes jobs through by beating 
up his men with his bare fists. His acquaintance with the arts is limited to 
cheap movies, and his acquaintance with literature to comic books. He is 
crass, materialistic, insensitive. And it must be admitted that this picture 
appears to have considerable appeal for a certain type of engineer, who does 
nothing, in consequence, to destroy it. 

At the same institutions, the engineering faculty will give evidence that 
it regards the typical arts man as a pale, ascetic dreamer, forever in need of 
a haircut. He is devoted to modern art, modern music, modern literature, 
and he talks incomprehensibly about all three. He is addicted to books, and 
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knows nothing whatever about science or mathematics. He is a thoroughly 
impractical fellow, probably a little pinkish politically, who gets by only 
because he has the gift of gab. And it must be admitted that this picture 
appears to have considerable appeal for a certain type of arts man, who does 
nothing, in consequence, to destroy it. 

On the other hand, we have evidence that conflict disappears almost 
completely on those campuses where the arts and engineering faculties are 
thrown together as colleagues on an equal footing, and where there are sys- 
tematic procedures for bringing the two groups together to work out their 
mutual problems. “To know him is to loathe him,” says one character of 
another in the play Stalag 17. The committee is glad to report that this 
pleasant perversion of an ancient bit of wisdom does not apply to the engineer 
and his counterpart in the arts school. Mutual understanding breeds mutual 
respect. Yet the committee does not wish to sound too much like Pollyanna. 
Even under ideal conditions there will be warm clashes of temperament and 
interest, but the clashes cease to be drawn on inter-school lines. Character 
assassination becomes happily indiscriminate, as it should be in any well- 
regulated academic community! 

The war between the faculties might be condoned as an example of good 
clean mayhem were it not for the fact that innocent bystanders too often 
become the chief victims. The sober truth is that the attitudes of the engi- 
neering faculty communicate themselves to engineering students. At institu- 
tions where the faculty exhibited the greatest belligerence about their col- 
leagues in the arts faculty, we invariably found the greatest number of student 
complaints about the humanistic-social work. At institutions where the engi- 
neering faculty displayed a sympathetic understanding of the humanities and 
social sciences, student resistance to the program was at a minimum. 

This whole matter of atmosphere, difficult though it may be to pin down, 
is of central importance in education. Though not strictly a part of a philos- 
ophy of education, it appears to be closely related, since atmosphere reflects 
the philosophy under which the institution operates. Perhaps it is not too 
far-fetched to say that the college environment conditions the future intel- 
lectual development of the young man in the same way that the home environ- 
ment conditioned his emotional development as a child. In both instances, 
the basic attitudes of those around him are communicated indirectly, by subtle 
signs and clues dropped in the course of conducting quite ordinary affairs. 
If the engineering faculty are to hope for a maximum return from the time 
invested in a humanistic-social program, they must help provide a climate 
of opinion congenial to all serious intellectual inquiry. And the arts faculty, 
on its part, must display an understanding of and respect for the rigorous 
discipline involved in scientific and technical education. Neither of these 
necessary attitudes can be successfully faked, and this is but.a further reason 
for our insisting that the point of departure for any genuinely useful col- 
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laboration between the two faculties must be the establishment of systematic 
means of communication. Only thus can a workable philosophy be achieved 
and permitted to flourish. 


III 


Tue second conclusion to be drawn from our observation of how programs 
were initiated and planned consists of a series of warnings. We think there 
are at least three obvious dangers against which all planners should be on 
guard. They are: 


A. The danger of defining the function of the humanities and 
social sciences too narrowly. 

B. The danger of defining their function too superficially. 

C. The danger of defining their function too ambitiously. 


Because the humanities and social sciences do contribute to the pro- 
fessional competence of the engineer, there is a tendency in some schools to 
limit their function to the improvement of technical efficiency, or at least 
to justify them on narrowly utilitarian grounds. It is argued that an engineer 
should be able to write well and speak effectively, that he should be able 
to win friends and influence people, that he should understand business prob- 
lems and operations. Therefore he should take courses in composition, tech- 
nical writing, speech, applied psychology, and business administration. On 
the same basis some schools have attempted to justify the traditionally humane 
disciplines of literature and philosophy as subjects which will enable the 
engineer to manage people more effectively as a result of an improved ability 
to analyze their motives and points of view. It is easy to understand why arts 
faculties have sometimes fallen prey to this rationalization. By using these 
tactics some have probably achieved a hearing for courses which would 
otherwise have been neglected. 

The committee believes that the humanities and social sciences are, in 
a deeply serious sense, practical and useful. It believes that engineering 
educators have performed an invaluable service to liberal education by their 
stubborn insistence that contemporary relevance is the standard by which to 
judge any humanistic-social program. What we object to is an essentially 
frivolous definition of practicality that limits its attention to the development 
of a few surface skills, while failing to recognize that literature and philosophy 
and social organization are, like science itself, basic aspects of human activity 
in which depth of understanding provides the only sound foundation for 
the student’s further growth. The emphasis upon immediately useful tech- 
niques narrows the scope of the humanities and social sciences and seriously 
diminishes their educational value. No small part of the job of any teacher 
in the humanities and social sciences is to develop in his students some appre- 
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ciation of the nature and the value of the disciplines they represent. If he 
himself either conceives them, or has allowed himself to be trapped into ra- 
tionalizing them, in an essentially false and narrow way, it is difficult to see 
how he can persuade his students of their genuine worth. 

Perhaps even less defensible is the view which regards the humanities 
and social sciences as a cultural veneer designed to make the engineer ac- 
ceptable in polite society. This finishing school concept of general educa- 
tion not only fails to justify the inclusion of liberal arts courses in an engineer- 
ing curriculum; it makes them look positively ridiculous. From this stand- 
point, literature and the arts are primarily conversation pieces, or aids to 
smoother family and social relations since they give the engineer something 
to talk about besides transistors, strain computations, and fluid flow. Carried 
to extremes, this attitude leads to the expectation expressed on one campus 
that the humanities and social sciences should inculcate good manners and 
teach students not to walk four abreast on campus walks, nor to attend classes 
without neckties. The comment which has already been made about the 
narrowly utilitarian point of view applies with even greater force to the 
superficial one. A statement of objectives which fails to respect the centuries 
of solid scholarly accomplishment represented by the humanities and social 
sciences can scarcely provide the requisite intellectual framework for a sound 
program of study. 

On the other hand, an overstatement of what may reasonably be 
expected from the humanities and social sciences, while proceeding from 
entirely different motives, may be equally dangerous. Implied in some of the 
glowing statements the committee has examined is a faith that a few courses 
in the humanities and social sciences can provide health and emotional ad- 
justment, personal and social success, clarity of thought, moral integrity, civic 
responsibility, aesthetic sensitivity, professional vision, and in general a kind 
of serenity and wisdom we had thought was reserved for Providence alone. 
The objectives which some schools profess to accomplish in courses involving 
twenty-one to twenty-four semester hours would appear to rival, or even to 
outstrip, what might be expected from a full four-year liberal arts program. 
The committee doubts that grandiose statements of good intention serve any 
very useful educational purpose. On the contrary, they are likely to lead 
either into self-deception, or into frustration and disillusionment. 


IV 


Tue third conclusion the committee draws about the formulation of an 
adequate philosophy is that it must be based upon a broad view of the 
potentially professional character of engineering, as well as on a responsible 
view of the values that are inherent in the humanities and social sciences. 
In the education of the professional engineer, the function of the humanities 
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and social sciences should not be limited to the improvement of communica- 
tion skills and the development of amiable employees. The engineer is a 
responsible professional man, whose every professional act has human and 
social consequences. Whether he is aware of it or not, he is instrumental in 
the creation of a new society and a new economic order, as well as a new 
physical environment. One result of his professional accomplishments is that 
he is being called upon to accept an increasingly responsible role as a leader 
in his community. 

To meet his growing responsibilities and to realize his capacities as a 
human being, the engineer needs both professional competence and a broad 
understanding of himself and of the world in which he lives. He needs 
depth, flexibility, and a capacity for growth in directions which we ourselves 
can today only dimly visualize. Like other professional men, he does not 
graduate from college with a completed education. The job of engineering 
education is to provide him with a foundation upon which he may build a 
career of genuinely professional stature. 

Given this view of the engineer as a professional man and as a human 
being, the humanities and social sciences can take their place as an integral 
part of his total education. They do not stand apart from the rest of the 
curriculum. They support the scientific-technical training, and are in turn 
supported by it. They contribute to professional competence not merely in 
the narrowly vocational sense but in the broad sense of enabling the engineer 
to see his own activities in their human and social contexts, to understand his 
own objectives, methods, and problems in relation to the objectives, methods, 
and problems of men engaged in other activities. 

But the humanities and social sciences have a function to perform which 
goes beyond even this broad concept of professional development. For the 
engineer, as for all men, they represent the heart of our inherited human 
experience. The humanities—whether they are thought of as specific disci- 
plines (literature, music, art, philosophy, and history), or as a record of man’s 
intellectual, cultural, and emotional development—are concerned primarily 
with individual awareness, the knowledge of self, of the condition of man and 
of the quality of human experience. The social sciences, considered either as 
specific disciplines (economics, history, political science, sociology, anthro- 
pology, and sometimes psychology), or as a record of social and political 
development, are concerned primarily with man’s relations with his fellows. 

If the social sciences are not quite sciences, they still stand with the 
natural sciences as continuing evidence of man’s stubborn determination to 
exert control over his own destiny through reason and understanding rather 
than force. And it should be particularly rewarding for the engineering 
student, trained as he is in the physical sciences to respect exact quantitative 
measurement, to confront some of the complexities that arise when it is human 


| 
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rather than atomic behavior that is being studied. This point need not be 
labored, however, since the committee found that, in general, engineering 
faculties were favorably disposed toward studies in the social sciences, par- 
ticularly economics. What was not so apparent was a similarly high regard 
for work in literature, philosophy, and the fine arts. 

The committee believes that any philosophy of general education that 
fails to take account of the function of the humanities is wholly inadequate. 
The humanities are uniquely concerned with ends rather than means, with 
goals rather than methods. In religion and art, in literature and philosophy, 
the student is compelled to confront the big and ultimate human problems; 
What are we doing here? Where are we going? What is the good life? 
What is man that anyone is mindful of him? No profession and no individual 
can hope to achieve a sense of purposeful direction while ignoring these ques- 
tions, nor while ignoring the great monuments to the human spirit that have 
been achieved as men have sought answers to them. The committee believes 
that a sound humanistic-social program for engineering students must be 
humane as well as social. 


V 


Wuar has been said so far has been, as we indicated it must be, fairly | 


theoretical and abstract, yet it reflects one of the fundamental findings of our 
total study, namely, that where we found inadequate programs, confusion, 


indifference, and even hostility, the difficulties seemed always to stem from | 
the fact that responsible members of the faculties involved had never threshed | 
out together a mutually acceptable understanding of what the humanistic- | 
social program was expected to accomplish. It should perhaps be added | 
that institutions that have worked out a basic philosophy and a reasonably 


specific statement of objectives have found both to be strangely impermanent. 
As programs have grown and experience has increased, both the philosophy 


and the specific objectives have changed. This we believe to be not only | 


inevitable, but a sign of genuine educational development. The committee 
would not want to be understood as subscribing to the view that a theoretical 
statement of principle, arrived at in advance of the practical applications, will 
automatically cure all educational ills. This would be patently unrealistic, 
for, as one of the critics of our Tentative Report argues, “We are studying 


here not a static process but an essentially dynamic and continuing process | 


in which the objectives are continually modified as they are compared with 
experience, as well as providing a criterion by which experience itself is 
judged and modified.” 

The committee urges only that this dynamic process is imperative for a 
successful humanistic-social program, and that it must get started in joint dis- 


ane 
4 
vie 


ed not be 
ngineering 
ences, par- 
igh regard 


cation that 
nadequate, 
eans, with 
yhilosophy, 
problems; 
good life? 
individual 
hese ques- 
- that have 
ee believes 
s must be 


be, fairly 
ings of our 
confusion, 
stem from 
sr threshed 
1umanistic- 
be added 
reasonably 
permanent. 
philosophy 
e not only 
committee 
theoretical 
ations, will 
unrealistic, 
e studying 
ng process 
oared with 
xe itself is 


ative for a 
n joint dis- 


April, 1956 GENERAL EDUCATION IN ENGINEERING—PHILOSOPHY 639 


cussions between the engineering and the arts faculties. We have also warned 
of certain pitfalls which such discussions ought to avoid, the pitfalls of a too 
narrow, a too superficial, or a too unrealistic definition of the task assigned 
to the humanistic-social stem. Finally, we have suggested that as precon- 
ditions to the shaping of a philosophy and the specification of objectives, 
there must exist a long-range view of the future of the engineering profession, 
and an understanding of the great reservoirs of human experience which the 
humane and social disciplines can offer to engineering students. 


q 

| 

a 


“The proliferation of content in all fields, while a 
remarkable human achievement in itself, is 

also one of the most frightening 

aspects of our disturbing age.” 


The Problem of Content 


Ir this report is to be as practically useful as it hopes to be, something must 
be said about the subject matter which a sound program in the humanities 
and social sciences should contain. The committee is quite aware of the 
hornet’s nest it may here be stirring up. Any liberal arts man worth his salt 
believes that what he teaches is the most important thing in the world. He 
has, after all, chosen to devote his life to it and ordinarily has done so after 
careful deliberation. It will surprise no one, therefore, to learn that his- 
torians tend to feel that more attention should be paid to history, philosophers 
argue for more philosophy, and political scientists are convinced that what is 
needed is more study of political science. Yet it is transparent that the range 
of possible courses is so vast, and the time available so short, that no engi- 
neering student can possibly take all the work that is thought by one or another 
of the representatives of the liberal arts to be of supreme importance. Some 
choices must be made. 

The committee is conscious that many harried administrators throughout 
the country would welcome a firm and specific decision as to what those 
choices should be, but such a decision is clearly outside our province. More- 
over, we would not, if we could, attempt to dictate in detail the subject matter 
content for any program, for the traditions, the facilities, and the relative 
academic strength of the several disciplines vary enormously from institution 
to institution. We can, however, reiterate certain principles that have al- 
ready been mentioned in connection with objectives, and then discuss some 
developments within the subject matter fields that seem to us important 
enough to be brought to the attention of local committees which will have to 
make decisions about content. We also call attention to Appendix B of this 
report, which contains representative samples of humanistic-social programs 
now in actual operation in various types of institution. 


Il 


One principle to be followed in determining content was enunciated over 
ten years ago in the Hammond Report: “Discriminate between humanistic 
studies and business training.” The present committee has already reiterated 
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_ Version of this report). The committee believes that it must take that risk, 
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that warning, not because it holds any brief against courses in accounting, 
business law, patent law, business administration, personnel management, etc., 
but because it believes that the broad objectives that have been established 
for the humanistic-social program are not likely to be achieved through the 
addition of courses that are semi-professional in intent and emphasis. It 
may be pointed out that an increasing number of engineering schools are 
making available to their students options that combine engineering and 
business training and these seem to the committee to be meeting a very real 
need. The sole point we make is that business training must not be confused 
with humane and social studies that serve quite different educational purposes. 

Another principle is that some reasonably equal balance must be sought 
between work in the humanities and work in the social sciences. Both are 
important, but they are not identical and we have already noted a tendency 
on the part of engineering schools to weight their programs unevenly in favor 
of the social sciences. In the long run we believe this will prove to be a 
mistake, and we recommend that planners make a conscious attempt to pro- 
vide something like equal experience in both areas for all students. 


Ill 


OnE of the most interesting, though perplexing, parts of our investigation was 
the attempt to discover what changes, if any, in content and approach are 
observable within individual courses when these courses seek to achieve 
the objectives of the Hammond Report. It is perfectly obvious that when 
engineering educators agree that their students should have more acquaintance 
with literature, philosophy, history, economics, and the other humanities and 
social sciences, they have scarcely scratched the surface of the problem of 
content. What kind of literature, and taught with what emphasis, toward 


what ends, and by what means? What kind of history: American? European? 


Oriental? Ancient or modern? Cultural or political? Questions like these are 
not readily answerable, particularly in the midst of a period of educational 


change and experimentation like the present one. 


There is something ironical in the fact that engineering educators have 
turned for additional assistance to their colleagues in the liberal arts at 


the very time that the liberal arts themselves are undergoing a critical re- 


examination, particularly with respect to their function in general education. 


_ This is a time of ferment for the humanities and social sciences, and the 
| committee’s job is not made easier by that fact. The discussions which follow 


are, however, an attempt to make easier the job of those who must make the 
practical decisions in curriculum planning. Touching as they must upon 
many hotly debated educational issues, the discussions themselves will be 
open to criticism (as has been amply evidenced by comments on the tentative 
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but would like to make clear that it is not pretending to make an exhaustive 
analysis of all aspects of the general education problem. It seeks only to 
call attention to certain developments that it thinks are of special interest 
to engineering educators. 

1. The first objective listed in the Hammond Report was the achievement 
of “an understanding of the evolution of the social organization within which 
we live and of the influence of science and engineering on its development’ 
This clearly calls for a consideration of the place of history in the curriculum, 
As we have already indicated, history is of many varieties. The commonest 
courses taken by engineering students are American History, World History, 
and Modern European History, the last mentioned usually beginning with the 
Renaissance and dealing with American developments from the eighteenth 
century on. Several states require a course in American History of all stu. 
dents in state-supported institutions, or at least have a state requirement 
which a course in American History will satisfy. On the other hand, we 
found a few institutions that prohibit the use of American History as a means 
of meeting the humanistic-social requirements, not because of any objec 
tion to the content, but because so many students have had a considerable 
amount of American History in high school that it is felt they particularly need 
the enlarged view which it is hoped World or European History will provide 

The content of world history courses would make an interesting study in 
itself, for they exhibit in miniature the same pressures, and require the same 


hard decisions, that the whole humanistic-social program does. The subject} 
matter of world history, after all, is everything that has happened in the world | 
up to the present moment. Obviously, considerable selection is necessary. | 
Yet, before mentioning some of the principles of selection, it should be pointed | 
out that two expansionist tendencies were noted. Many historians have felt) 


that the traditional western civilization course is too narrowly provincia 


and does not prepare students for an understanding of the Orient, or of the) 
new powers that are bound to be forced upon their attention by the march of | 


events in the decades ahead. A second expansionist tendency has been to 


push back into pre-history in order to take advantage of the accumulating 


body of anthropological data, and to give students some sense of the enormow 
time span involved in man’s struggle to establish himself on the earth—a span 


in which the four or five millenia of recorded history become relatively it) 


significant. 
Confronted with the clearly impossible task of surveying the whok 


domain of world history, a growing number of institutions have adopted what 
is rather inelegantly called the “block and gap” or the “posthole” approach 
This means that the attempt to cover in chronological order even a highly 
selected portion of the material is abandoned, and instead certain crucid 
periods in history, selected because they are thought to have particular rele 
vance to our own time, are studied intensively. Thus a student may staf 
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with Athens in the fifth century, B.C., jump to Europe in the thirteenth cen- 
tury, A.D., move to sixteenth century England, eighteenth century France, 
and end up with twentieth century America. Two of our leading engineering 
schools have developed two-year courses on this plan, and have exploited its 
potentialities beyond anything we know of in similar courses for liberal arts 
students. 

Another development in the teaching of history to engineering students 
deserves special mention. A fairly sizable number of institutions are begin- 
ning to pay considerable attention to the history of science and the history of 
technology or engineering. Sometimes separate courses are offered, some- 
times the material is incorporated in a world or European civilization course. 

Our field workers report, and both they and our advisors display, a dif- 
ference of opinion as to the value of this development. There are those who 
feel that it marks an unjustified adaptation of course materials to the supposed 
needs and interests of a special group of students, and must lead inevitably 
to a distortion of historical perspective. The place of science and technology 
in the development of civilization should not, of course, be ignored, but to 
single them out for special attention is not only historically unsound but may 
defeat the major purpose of a history course, which is to demonstrate the 
interconnections and interrelationships that exist among the various forces 
that shape any society. Also, this view is apparently influenced by the be- 
lief that the humanities and social sciences should provide engineering stu- 
dents with an experience as distinct as possible from their technical work, and 


| this can scarcely be done if science and engineering remain the focus of at- 


tention. 
On the other hand, there are those who see in this development not only 


| a pedagogical device useful in interesting engineering students in historical 


studies, but a needed corrective to our habitual historical perspective. Science 
and technology have been too long neglected as fundamental determinants 
of our whole way of life. According to this view, the first systematic history, 
as it developed in the eighteenth and nineteenth centuries, was essentially 
political largely because those for whom it was intended were public officials, 
or persons preparing themselves for participation in public affairs—an example 
would be the British universities preparing young men for various administra- 


| tive posts throughout the empire. After Spencer and Marx, in the middle 


of the nineteenth century, attention was more and more focussed on the 
social and more particularly on the economic forces in history, and this 
emphasis exactly corresponded with the growing importance of the business 
man in western society. Now, it is pointed out, the scientist and the engineer 
are becoming the dominant figures in our society, and history is again shift- 
ing its attention, this time toward science and technology. 

This clash of views is not of the sort that this committee can, or perhaps 
should, attempt to resolve. The Hammond Report calls for some attention to 
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“the influence of science and engineering” on the development of our social 
organization, and our study indicates that such attention is frequently given. 
Our reports indicate further that student response to this emphasis is good. 
The committee feels justified in concluding that here is a development of 
special interest and importance for engineering education, that it is a develop. 
ment which should be encouraged, but that there are possible dangers of 
overemphasis and distortion that must be guarded against. 

2. The second specific objective proposed by the Hammond Report is 
concerned with several of the social sciences. It calls for “the ability to recog. 


nize and to make a critical analysis of a problem involving social and economic | 
elements, to arrive at an intelligent opinion about it, and to read with dis. 


crimination and purpose towards these ends.” 

At least one course in economics is a standard requirement in almost all 
engineering curricula, apparently because it is thought of as the most practical 
of the social sciences and also because it is commonly prerequisite to later 


courses in management and business administration that are taken by large | 
numbers of engineering students. So far as content is concerned, the move | 


ment in the last two decades, if we interpret it correctly, has been away 
from a purely institutional approach and toward a national income approach 
with more emphasis given to distribution, methods of growth, and an analysis 


of the functions of any economic system. From the point of view of the ob- | 
jectives of a humanistic-social program, this development seems to us healthy. | 

A similar development is apparent in political science or government! 
courses. The emphasis would appear to be shifting from a description of the} 
institutional relationships of federal, state and local governments to a mor 
realistic study of the various forces, like political parties and pressure groups) 
that have evolved to get the work of representative government done. I 
creasing attention is also being paid to foreign policy and our growing re| 
sponsibilities as a world power. There can be little doubt that these emphases! 


are better meeting the needs of engineering students. 


Sociology and anthropology, which were once thought of as parts of the) 


same discipline, show signs of splitting apart. The sociologist has a great ded 
to offer the engineering student in the analysis of urbanization and its prob 


lems, as well as in shedding light on social stratification and motivation. The! 
anthropologist is coming to have more in common with the social historia 


and as we have indicated, his findings are being incorporated into a number ¢ 
civilization courses normally taught by the history department. 


Courses in social psychology tend to overlap with those of sociology, bob] 
groups providing insights into the evolution of social organization. Ps 


chology courses that begin with physiology and deal in some measure wit 


depth psychology provide some corrective to the lack of biological study 


which is characteristic of most engineering programs. Courses in personalit 
development, marriage and the family, applied psychology, etc., would seet 
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to us to correspond to the more highly specialized applied courses in engineer- 
ing, which must often be sacrificed if a sound grounding in fundamentals is 
to be the objective. 

3. The third specific objective listed in the Hammond Report is “the 
ability to organize thoughts logically and to express them lucidly and con- 
vincingly in oral and written English.” Here the committee found the greatest 
expression of dissatisfaction with actual results, possibly because results, or 
the lack of them, are more readily detectable here than they are in most 
other fields. From all parts of the country came the now standard complaint 
that students could not read or write adequately, and could not express them- 
selves orally with either clarity or precision. Alumni groups and spokesmen 
for industry are almost unanimous in pressing for more work in English— 
meaning always writing and speech. Yet the non-technical studies in many 
engineering schools already consist almost exclusively of work in com- 
munication skills, with perhaps a course in economics as the sole concession 
to the remaining aims of a humanistic-social program. 

The most disturbing factor in this whole “English problem” is the 
staggering discrepancy between effort and results. Students normally begin 
their schooling with a reasonable command of the English language, acquired 
primarily from the home. They then study English in one form or another 
continuously throughout the elementary and secondary grades, or for a total 
of twelve years. Yet it is a commonplace that colleges regard this prepara- 
tion as inadequate, and the freshman English course is the closest thing we 
have to a universal requirement in collegiate education. On top of this, 
engineering schools commonly add a speech course or two and a course in 
technical report writing. But the complaints of inadequate proficiency still 
pour in. 

Obviously, something is deeply wrong here, either with our definition of 
what it is we are trying to accomplish, or with our way of going about it. If 
the same amount of time and money and manpower were devoted, with such 
apparently disappointing results, to the teaching of any other subject in the 
curriculum, it would be regarded as a national scandal. Fortunately, it is not 
the business of this committee to solve this problem, but we can scarcely ignore 
it when we find in institution after institution that the lion’s share of the 
time set aside for the humanities and social sciences is taken up by work in 
composition and speech. And the implications of even this assertion must be 
carefully qualified, for we found that, while some freshman English courses 
were nothing more than routine and mechanical reviews of grammar, others 
were obviously among the most imaginative and humane courses on the 
campus. 

The committee recognizes that the English problem is not peculiar to 
engineering education, yet it suggests that engineers might well take the 
initiative in sponsoring a thorough-going and hard-headed study of the whole 


=| 
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complex matter. In the present investigation we made no such study, and 
will therefore merely call attention to certain principles that seem to be 
emerging from the many practical attempts to grapple with the problem at 
the local level. 

The first is that students seem to fare better when they are asked to write 
and speak about significant subject matter that engages their interest. The 
usual “book of readings” that has become standard equipment in many com- 
position courses, while often lively and provocative, characteristically covers 
the whole range of human interests in order to provide something for every- 
body. The explanation for its use is “to give students something to write 
about.” It strikes the committee as startling that, with the humanities and 
social sciences being slighted for lack of time, the composition courses should 
be groping for “something to write about.” One institution we visited was 
using an Anthropology text in composition, with apparently good results. 
Another institution has put the composition work in the junior year when stu- 
dents are not only more mature, but have taken enough courses so that they 
do not lack for theme subjects. Several institutions are now experimenting 
with tackling the reading, writing and speaking problem as an integral part 
of the whole humanities sequence. The communications skills are being de- 
veloped as students grapple with ideas in the subject matter disciplines. And 
in some institutions this process has been extended to include the scientific 
and technical courses. Such experiments appear promising not only because 
of the functional treatment of communication, but also because of the con- [ 
tinuing attention which is paid to these skills over a period of years and in all 
aspects of the student's education. The engineering faculty has its part to | 
play in the development of competence in writing and speaking. 

A second type of experiment is based on the idea that the communication | 
work should be different from high school work in English so that the student 
may get a fresh look at the subject, on a more mature level. The tendencies 
here are to incorporate in communication courses material on semantics, logic, 
propaganda analysis, and critical thinking; or to consider writing and speaking | 


in terms of purpose and function, emphasizing organization and style rather 7 


than grammatical correctness, and supporting verbal communication with work 
in graphical and pictorial communication; or to combine reading and writing 
by concentrating, for example, on the similarities and the differences between 
scientific prose and imaginative literature. These attempts would seem tof 
get around the no-subject matter difficulty, and if they can be planned as an | 
organic part of the whole humanistic-social program, they may provide useful 
answers to the two problems at once. 

4. The fourth objective of the Hammond Report called for “an ae- 
quaintance with some of the great masterpieces of literature and an under- 
standing of their setting in and influence on civilization.” As a result of its 
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study, the committee believes that this recommendation needs to be defined 
more carefully and expanded to include the non-verbal arts. 

At least one course in literature is a standard requirement in many human- 
istic-social programs. But literature is a broad term. What kind of litera- 
ture should the engineering student study, and what specific goals should 
such a course aim at? Literary documents may be studied as historical 
records—as products of the social and intellectual milieu out of which they 
grew, or conversely as influences upon the social and intellectual development 
of a society; or they may be studied as types—the novel, drama, essay, lyric, 
etc.; they may be studied as a part of the history of ideas, exhibiting as they do 
the various attitudes and beliefs that men have held about God and nature 
and man and his destiny; they may be studied as forms of art to be enjoyed 
for their own sake. This list is not complete, but it may suggest that there 
are decisions to be made beyond the preliminary one of whether any 
literature at all is to be included in the program. 

As nearly as our field workers could determine, the literature courses that 
were most successful with engineering students were those that emphasized 
ideas and values, as opposed to those that emphasized form or historical sig- 
nificance. It did not seem to make much difference whether the literature 
was American, British, or Greek, so long as it dealt with important ideas and 
was aesthetically valuable in its own right. We were told by many literature 
teachers that engineering students seemed particularly adept at the analysis 
of ideas but were less likely than other students to enter into the creative 
experience that is so important a part of the reading of imaginative literature. 

This observation connects with another that was made by independent 
field workers at a surprising number of institutions. It was that, for reasons 
that no one is quite sure of, engineering students tend to show an exceptional 
interest in and understanding of music. Where opportunities are provided, 
engineering students play music and listen to music and discuss music, with 
an enthusiasm that sets them apart from most other students. Several ob- 
servers reported also that painting and the visual arts seemed more congenial 
to engineering students that did literature. How much these impressions, 
insofar as they are valid, reflect a general tendency in the new generation, 
and how much they are peculiar to engineering students, we do not know. 
For our purposes it is enough to call attention to the potential interest in non- 
literary arts, and to suggest that those responsible capitalize on it whenever 
possible. 

5. The fifth objective suggested in the Hammond Report was “the de- 
velopment of moral, ethical, and social concepts essential to a satisfying per- 
sonal philosophy, to a career consistent with the public welfare, and to a sound 
professional attitude.” This objective, broad and general as it is, presents 
special problems. The committee believes that it cannot be realized merely 
by adding courses in religion and ethics to the curriculum. In particular the 
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as part of the humanities sequence will do the job. 


Courses themselves will necessarily vary from institution to institution | 
It is clear that a number of church-connected schools will require course | 


in religion as a result of their basic religious orientation; and the committe 


believes that these courses frequently supply many of the values that in) 
secular institutions are sought by humanistic-social programs. The com) 


mittee was especially impressed with the fact that in some church-related 


institutions time was provided in the curriculum for both a fairly compre} 
hensive program in the humanities and a four year sequence in religion | 


State supported institutions cannot teach religion in the same way, and mus 


seek elsewhere for ways of giving meaning and coherence to the total educa | 
tional experience. Field workers have reported, however, an increasing) 


interest in religion and philosophy on campuses all over the country, and the 


committee urges that this fact be taken into account by faculty committes | 


concerned with program planning. 
A few general observations on specific courses and devices may be useful 


Much philosophical material is, of course, being incorporated into humanities) 
courses and civilization courses. The committee feels that the historical) 
approach to philosophy can probably be handled better in these gener) 
courses, where ideas are placed in context, than it can be in the usual history) 
of philosophy course. The problems course in philosophy appears to have) 


considerable appeal, probably because of its immediacy, and because it can, it) 


part at least, be related to the student’s knowledge of the sciences, giving) 
that knowledge a significance which he has not suspected it had. One in) 
structor reported that engineering students are startled to discover that the) 


Second Law of Thermodynamics may have philosophical implications. 


More specialized courses in the philosophy of science also seem to by 
gaining in popularity, and field workers found at one institution some interet|_ 
in the philosophy of technology. The development of such courses goes hani| 
in hand with the increased attention being given to the history of science.) 
We believe both should be encouraged. One word of practical advice wouli|” 


seem justified by our interviews, and that is that the history of science appeas 


successful even when taken in the earlier years, while the philosophy of science 


would better be delayed until the student is more mature and more fully ac) 
quainted with mathematics, physics, and chemistry. 


6. The final objective listed in the Hammond Report, “the attainment o) 


an interest in these pursuits and thus of an inspiration to continued study, 
does not refer to a particular body of subject matter, but it does enunciatt 
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question of inculcating in aspiring engineers the highest standards of pro. 

fessional ethics would appear to be a joint responsibility of the arts and engi. | 
neering faculties, with the latter shouldering the major share of the burden | 
If the engineering faculty do not, by precept and example, show the im 
portance of professional ethics, it is unlikely that a course in ethics taught) 
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a general principle which is often overlooked. The committee believes that 
in all the humanistic-social work the objective must be not “coverage of 
subject matter” but development of interest and enthusiasm together with 
sufficient knowledge that the student may continue his reading at his leisure 
and with some confidence that he knows what he is doing. It is important that 
instructors, impressed with the vastness of their subject matter and armed 
with their hard-won learning, take care not to overwhelm their students with 
demonstrations of their own erudition. The instructor must, in effect, select 
the most advanced and significant concepts in his field, get them into language 
which non-majors can understand, and see to it that students use them until 
they become part of their intellectual equipment. And he must take care 
that students experience some success in this process as they go along, or he 
may lose them long before his task has been accomplished. 


IV 


Facep with the many complicated problems we have been describing, it is 
not surprising that some schools are attempting what some educators may 
regard as radical experiments in combining subject matter fields and empha- 
sizing unifying concepts of the broadest sort in an effort to equip the student 
with conceptual bridges between traditional fields. The committee believes 
that work of this kind should be encouraged. There are bound to be some 
failures, but the problem which these men are attacking is probably the major 
intellectual problem of our time. The proliferation of content in all fields, 
while a remarkable human achievement in itself, is also one of the most 
frightening aspects of our disturbing age. Attempts to find unity and meaning 
within it should be applauded, not derided. The committee believes that 
even such new and relatively undeveloped concepts as information theory, 
game theory, and organization theory should be thoroughly explored for their 
possible unifying value. Engineering students who are themselves moving 
out to the frontiers of knowledge deserve to be taught by men who are alive 
to new ideas and are able to demonstrate by personal example that no 
man’s education may ever be thought of as completed. 


“The basic device that appears most promising 
. . is the four-year vertical 


sequence. ... 


The Problem of Arrangement 


From what has already been said about content, it should be apparent that 
the order in which subject matter is presented, and the ways in which the 
various courses are related to each other, are questions of crucial importance. 
The committee believes that a student’s experience with the humanities and 
social sciences will be more meaningful if it is a continuing one, and that he 
should acquire not merely isolated facts and skills but a sense of progression, 
and of interrelationships. His experience should be cumulative, not a series 
of unrelated explorations in different directions. Course should build on 
course, concept on concept. Only in this way can the student’s humanistic- 
social education be given a depth comparable to the depth which already exists 
in the scientific and technical part of his work. 

The committee strongly reaffirms the recommendation of the Hammond 
Report for a “designed sequence of courses extending throughout the four 
undergraduate years.” That Report continues, “No existing formulation of 
means—of educational programs and procedures—has as yet proved to be 
fully adequate. . . . We believe that a year by year development of such 
means is one of the most important tasks before this Society.” 

In the years that have elapsed since the Hammond Report laid down this 
charge, a great deal of carefully planned and broadly conceived experimenta- 
tion with designed sequences has been undertaken, and it is now possible to 
say that answers, both general and specific, to four basic questions of cur- 
riculum design are beginning to appear. These questions are: 


1. The question of structure: How should the courses be distributed 
throughout the curriculum? 

2. The question of integration: To what extent should courses be 
integrated and coordinated? What appear to be the most effec- 
tive ways of integrating and coordinating? 

3. The question of adaptation: To what extent should engineering 
students be treated differently from other students? In what 
ways can material be adapted to the needs and interests of the 
engineer? 

4. The question of election and diversification: To what extent 
should the selection of a curriculum be in the hands of the stu- 
dent? To what extent should specialization be permitted or en- 
couraged within the humanities and social sciences? 
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The committee believes that a discussion of these questions will give rise 


not to a single arrangement of courses, but to a wide variety of carefully 
planned curricula, each suitable to the needs and resources of a particular 
institution. Curriculum planning, after all, is much like house planning. 
A good plan must take into account the needs of those who will occupy the 
house and the characteristics of the locality in which it will be built. It is 
nevertheless possible to set up certain design principles which will be ap- 
plicable everywhere. This the committee has tried to do in the following 
sections. 


arent that II 


which the | Tyr most specific question, and the one to which the clearest answer can be 
nportance. | given, is that of structure. The basic device that appears most promising 
nities and | in meeting the central problem of adequate content in inadequate time is the 
ad that he four-year vertical sequence recommended by the Hammond Report. In one 
et shaman form or another, this simple but potent structural device is now in use at some 


ot a series | twenty engineering schools. The advantages of the sequential arrangement 


build on | have nowhere been fully exploited, but already very substantial progress 


umanistic has been made, and the committee urgently recommends that all institutions 
eady exists give this plan serious consideration. 

A four-year vertical sequence (or a five-year sequence in five-year pro- 
Hammond [ grams) means that the courses, usually one each term, are arranged in an 


t the four ascending order from the freshman through the senior years. Many, though 
ulation of by no means all, curricula are able to allot this much time in addition to fresh- 
ved to be man composition. Such an arrangement has at least the following potential 
at of such | advantages: 


down this & 1. It assures continuing contact with the humanistic-social fields 

from the moment the student enters college until the day he 
graduates. He does not “get off’ his general education re- 
quirements in the first two years and then, with a sigh of 
relief, proceed to departmental specialization. Instead, the 
humanistic-social work becomes a normal and integral part 
distributed of his total undergraduate experience. 

. Each course can build upon its predecessors, thus permitting 
some systematic, consecutive development over a period of 
years. Junior and senior courses can be taught at junior 

engineering and senior levels, capitalizing on the greater maturity of 

> In what the student, to the obvious gain of both student and in- 
rests of the structor. A collection of merely introductory courses may, 

— therefore, be avoided. Moreover, the most serious danger of 
of the stu all general education courses—the danger of superficiality— 

itted or en can in some measure be obviated if the later years of the 

sequence are properly planned. 
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3. Broad basic courses taken by all students may be combined 
in the sequence with elective courses that push more deeply 
in some direction of the student’s choosing. 

4. Finally, the planned sequence encourages everyone concerned 
to pay attention to interrelationships. Each course may be 
planned as part of a total scheme, building on what went be- 
fore, preparing for what comes after. Even if the sequence 
is made up of traditional courses, the departments involved 
must decide what comes first and what follows, and each offer. 
ing is bound to be affected in some measure by the logic of 


the total pattern. Where encouragement is given to the | 


development of new courses, each gains strength by an under- 
standing of its purpose in relation to the rest of the offerings. 


Better motivation, better balance, avoidance of unnecessary repetition 
(but encouragement of useful repetition), systematic planning of the total 


program—all of these are potential advantages in the vertical sequence that | 


compel the committee to see it as the most promising instrument yet devised 
for insuring an efficient use of the time available for work in the humanities 
and social sciences. The practical evidence from our field trips bears out this 


view. The most stimulating and forward-looking programs we studied took : 


advantage, almost without exception, of the vertical sequence. 


Having indicated our conviction that courses should be related one to | 
another, cumulative in their effect, and extended throughout the entire cur- 
riculum, we should like to call attention to two fairly common arrangements | 
that seem to us not to take sufficient advantage of the possibilities inherent | 
in a planned sequence. These are: (1) the required sequence of standard | 


courses in the various disciplines; and (2) the free elective system. Both of 


these schemes have serious defects as solutions to the problem of providing an 
adequate experience in the humanities and social sciences. Introductory 
courses intended for majors in the various fields are too frequently vocabulary | 
courses designed to prepare the student for later course work. They were not | 
planned with the non-major in mind and they are not likely to provide him | 
with what he needs. Engineering educators who are inclined to disagree | 


with this point should ask themselves whether the first course in their several 


engineering sequences would be of much use to the liberal arts student who | 
wanted to get some general understanding of mechanical, electrical, or chemi- | 
cal engineering. Another difficulty with the introductory course in the four | 
year sequence is that it does not take advantage of the growing maturity of | 
the student. A series of freshman or sophomore courses is likely to prove | 
uninteresting to the upperclassman, and give to the humanities and social | 


sciences a reputation for being elementary and inconclusive when compared 
with advanced technical courses. 


lat 
du 
ser 
| a 
whi 
tior 
bro 
| 
cou 
nan 
evel 
ties 
stud 
piec 
civil 
| = 
men 
tion 
educ 
abou 
whic 


April, 1956 


combined 
re deeply 


concerned 
e may be 
- went be- 
sequence 
; involved 
offer- 
e logic of 
on to the 
an under- 
offerings. 


repetition 
the total 
1ence that 
et devised 
1uManities 
rs out this 
idied took 


ed one to 


entire cur 
angements | 
_ pieces of literature, but “an understanding of their setting in and influence on 
f standard | 
_ purely literary knowledge. In other words, if integration be thought of as 
meaning those pedagogical adjustments that must be made when the depart- 
_ ments of human knowledge are used as instruments for undergraduate instruc- 
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The difficulties with the free elective system will be discussed more fully 
later. It is clear that an elective system need not be a mere series of intro- 
ductory courses. The real difficulty is that the elective system need not be 
anything in particular. A free elective system shifts the burden of responsi- 


bility to the student. If there is good counselling and an adequate choice of 
' carefully designed courses the results may conceivably be good. But the 
_ odds against its being a really meaningful sequence are so great as to raise 


serious doubts that the uncontrolled elective system is the most desirable 


arrangement. 


If the committee’s analysis is correct, the answer must be found some- 


_ where in the wide range of possibilities which lie between uncontrolled elec- 
_ tion and a prescribed series of unrelated courses, in other words, in a planned 
_ sequence which is partially or wholly integrated, or correlated, or otherwise 
_ brought into some meaningful arrangement. 


III 


_ No planned arrangement of courses (or, for that matter, of units within a 
course) can avoid the problems of integration. 
_ name, is a commonplace in all educational endeavor. 
_ ricula in engineering are integrated, as every use of calculus in physics, or 
| every application of a physical principle to a specific technical problem 
' indicates. This is also true, though perhaps to a lesser degree, of the humani- 


The process, if not the 
The technical cur- 


ties and social sciences. When the Hammond Report asks that engineering 
students be given not only an acquaintance with some of the great master- 


civilization,” it is calling for an integration of historical and sociological with 


Our committee distinguished four major types of integration, each of 


_ which appears to be educationally sound if properly handled. These are: 
udent who | 


1. Vertical integration, or the correlation of consecutive courses 
in such a way that one course builds on the facts, concepts, 
or methods developed in previous courses. In this type of 
integration the traditional disciplines may be presented in 
separate courses, but there is a conscious attempt to relate one 
course to another. 

2. Horizontal integration, or the correlation of the work in one 
course with the work in another course which is being taken 
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ordinarily means correlation of humanistic-social courses with 


will be discussed in a later section of this report. 
3. Interdisciplinary intégration, or the drawing together into 


from several fields of knowledge. The commonest example 
are: 


a. Courses in the humanities which draw upon literature 


arts. 


nomics, political science, psychology, and sociology, 
c. Civilization courses of various sorts which draw upo 
both the humanities and social sciences, and even 
the natural sciences. 


. Integration of purpose, or the use of one course to accomplish 


provide facts and concepts and certain skills at the same time 
to put composition, for instance, into a subject matter cours, 
or to use a composition course to teach students somethin 
about logical method and critical evaluation. 


issues clearer. 


take place, that there is in fact an integrated sequence and not just a series ¢ 
courses which are related to each other on paper and nowhere else. Th 
plain fact is that it often takes a major revolution to jar a faculty member ot! 
of a well-worn departmental rut, and the development of a correlated sequent: 
may not be enough of a revolution. Professor Smith may still continue t 
teach Smith 1 and Smith 2 regardless of the fact that the catalogue now tals 
about Social Science 1 and Social Science 2. Nevertheless the correlate 
vertical sequence may be the only feasible solution in many schools. Tk 
committee believes that it can be made to work if sufficient effort is put int 
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concurrently with it. Since in engineering education this} 


scientific and technical courses, in other words adaptation, it 


single course or series of courses of the principles and dat) 


philosophy, music, painting, architecture, and the othe} 


b. Courses in the social sciences that draw upon ec) 


several basic objectives. Most common are the attempts to) 


The committee believes that these various types of integration all hav/ 
their uses. It also recognizes that most of them have their dangers and prob) 
lems. A frank discussion of these problems should make the real education) 


The most conservative of the schemes is, of course, vertical integration? 
Historians teach their history courses, economists teach their economic) 
courses, literature people teach their literature courses. The values of eaclf 
discipline are preserved, and the separate departments remain intact. In thi} 
situation the major problem is to insure that some coordination does actually 


the job. It also suggests from a practical point of view that the developmet 
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of an interdisciplinary course or courses as a capstone to a supposedly cor- 
related sequence will often result in a closer coordination of courses at the 
lower level. The single interdisciplinary course will require members of 
different departments to work and think together in a way quite different 
from that which usually takes place in a committee meeting. It will also set 
up a focal point toward which other courses will gradually be oriented. 

The interdisciplinary sequence is a much more radical solution. The 
committee believes that the interdisciplinary sequence holds great promise, 
and that continued experimentation should be encouraged, but it warns that 
the evidence is not all in, and that the extent to which several disciplines may 
profitably be brought together for teaching purposes has not been established 
with any certainty. The complete reshuffling and re-thinking which must 
take place in an interdisciplinary course or sequence of courses practically 
insures that something new will develop. Whether that something is good 
or not will depend in large measure upon the ingenuity and the sincerity of 
the people involved. In some of the courses which the committee examined, 
there seemed to be a serious loss. If the student’s only acquaintance with the 
arts is through a civilization course, for instance, he may come to think of 
works of art simply as documents in the history of a civilization and lose all 
sense of their relevance as immediate experience. This is not an inevitable 
result of such a combination, but it is a real danger. Interdisciplinary courses, 
furthermore, make heavy demands on the instructor. He can no longer rely 
on the notes he took in his last graduate seminar, and he must explore fields 
of learning outside his own specialty. For some teachers this in an insur- 
mountable obstacle. For others it appears to provide an intellectual challenge 
that makes a career in engineering education more attractive than any other. 
The committee would here urge that if such desirable instructors are to be 
retained, vigorous and clear-cut administrative arrangements must be made to 
insure their academic and professional advancement. 

Courses which attempt to combine several purposes also require com- 
ment. It is perfectly clear that there is a limit beyond which such combina- 
tions cannot go. Given so many hours for class work, and so many hours for 
preparation, only a certain amount can be done. The committee can conceive 
of a course in surveying, for instance, which would deal with the whole history 
and theory of measurement, would break over into the law of property, and 
would end by raising the most penetrating questions about man and his uses 
of the earth; it doubts, however, whether the student would get much practice 
with the chain and transit. But this extreme example in no way invalidates 
the idea of combining various purposes in one course. Many courses are 
thought of as giving students either skills and techniques, or facts and ideas, 
or new interests and attitudes, or new experiences. Yet several of these pur- 
poses may often be skillfully combined in a single course without in any way 
weakening the value of the course. Why should writing and speaking, for 
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instance, be taught only through skill courses in composition, speech, or com- 
munication? Why should students not learn to write and speak while they 
are writing and speaking about a particular body of subject matter? The 
committee found many examples of this kind of integration, some of them 
apparently quite successful: a community survey project, for example, which 
gave students experience in analyzing a total community, required them to 
talk with a great variety of people, forced them to apply principles of economic 
and social analysis and also made report writing and speaking in conference 
situations a functional part of the entire project. Other programs integrate 
writing and speaking with humanities courses and sometimes with technical 
courses as well. Others include in composition courses text materials which 
provide an introduction to later work in the humanities and social sciences. 
Others use courses in language to compare the methods and attitudes of the 
scientist and engineer on the one hand and the artist on the other. In all 
these arrangements there are clearly two dangers: (1) that the skill portions 
of the work may actually be neglected; and (2) that the combination may 
be unnatural, forced, or confusing. 


IV 


Wuatever the kind of integration, success involves a re-thinking of subject 
matter on the conceptual level. It is not enough just to throw things to- 


gether in new combinations. There must be some kind of intellectual frame- 
work which will give meaning and continuity to the whole experience. The 
committee cannot report that it found any single, generally accepted intel- 
lectual framework applicable to the whole of the humanities and social sci- 
ences. But it did find a number of promising concepts in actual use with 
apparent success. Among these are the following: 


1. Historical-cultural concepts, as in many civilization courses. 

2. Concepts of form and function, as in many courses which 
attempt to combine the various arts, and even other forms of 
communication, into a meaningful whole. 

. Concepts of socio-economic structures, as in courses which 
see all human activity reflecting itself in social organization. 

. Concepts of man. These may range from evolutionary and 
anthropological concepts to strictly religious ones. 

. Concepts of method, as in programs which compare the 
methods of one field with those in another. 

. Problem-solving concepts which may begin with the notion 
of man as a problem-solving animal and relate all his activities 
to this idea, or may concentrate on major issues of the past 
and present. 
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This list is by no means exhaustive, but it reflects the serious level at 
which engineering educators are struggling with this difficult intellectual 
problem. Out of careful experimentation may well evolve a variety of usable 


and interrelated concepts comparable to the basic concepts which already 


exist in the natural sciences. Experimenters must, however, recognize the 
pitfalls which surround such an undertaking. Most serious of these is per- 


haps the tendency toward premature commitment to a particular set of con- 


cepts. The committee believes that there is as yet no satisfactory unified 


' field theory encompassing the humanities and social sciences, yet on some 
' campuses men who have won through to useful integrative concepts have 


become so enamoured of them that continued research has ceased. It is the 


_ old story of the revolutionary turning conservative. On the other hand, there 
_ is the opposite danger that the instructor in his zeal to remain impartial, 
and tentative, and open-minded will end up communicating no principle by 


which affairs may be judged. He may become so flexible as to be, in Irving 
Babbitt’s phrase, positively invertebrate. 
Vv 


A FINAL word must be said about the idea of deferring the real synthesis, 
the real integration, until the end of the program. We have already said 


_ that we believe the capstone course may be a useful integrative device ond 
_ also a useful means of achieving greater coordination among departmental 
courses. In some schools this final synthesis takes place in an interdisciplinary 


course. In others it occurs in what is essentially a philosophy course. 


In still others a Contemporary Civilization course, or a Great Issues course, 


may be used to draw the various threads together. 
In the face of such variety, why not turn the job over to the students? In 
talking about integration on our field trips we constantly ran into the argu- 


_ ment that integration was all right but after all it must take place in the mind 
_ of the student. This is such an obvious platitude that we would not mention 


it if we did not believe that it is actually being used to the detriment of 
necessary developments in some programs in the humanities and social 
sciences. Of course integration must take place in the mind of the student 


| if it is to be effective. So must all learning. And there is furthermore no 


single integrative principle. Integration must, nevertheless, be prepared for, 


_ and arrangements must be found which will encourage it to take place. The 


mere placing of two related facts within the same consciousness does not, 
strangely enough, insure that that consciousness will in fact relate them. This 
should be clear to anybody who has watched what students do, or rather do 
not do, with mathematics and physics in their engineering courses. The 
idea of relationship must be established. Integrative concepts must be used 
until they become familiar. If this is done it is possible that students can be 
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left to take further steps in integration on their own, as their experience | ° 
grows. This is one of the things we mean when we say that true education J ® 
is a lifetime process. cou 
VI can 

cap 


Is the engineering student a distinct species? Should he be treated differently | top 
from other students? Should the arts departments be asked to develop | gar 
separate courses especially designed for him? for 

These questions we asked everywhere we went throughout the country, | dev 
and the responses they evoked were frequently quite violent. They also | con 
revealed one of the basic splits in thinking between the engineering faculties 
and the arts faculties, because on the whole the engineers were favorable to | tion 
special treatment, while on the whole the arts people were not. “Any request } and 
for courses other than those developed by the arts department for arts men fF} and 
is a request for adulteration and is to be resisted to the death,” a liberal arts | _ they 
department head is quoted as saying to our field workers. “If the engineers __ ther 
want culture they can come and take what the arts college offers.” In fairness, | Eco: 
it must be added that a minority of engineering faculty spokesmen appear to | cow 
share this view, though usually on the ground that the benefits to the engi- | up t 
neering student of rubbing elbows with contemporaries whose interests differ | man 
widely from his own far outweigh such advantages as stem from courses _ too 
designed with engineering students in mind. 

On the other hand, it is precisely this attitude on the part of the arts | 
faculties which has driven a number of engineering schools to establish their + 
own humanistic-social departments, or their own departments of English, or to _ 
use other less radical devices for getting the kind of instruction they seek | 
for their students. The evidence from this study is that when this is done 
the results are gratifying, at least to the school of engineering. At one institu- 
tion where a department of English and Humanities had been an integral 
part of the engineering school for over thirty-five years, we were informed in [ 
no uncertain terms by the engineering faculty that they proposed to continue | 
the arrangement for at least the next hundred years. We must report also our 
observation that at the institute type of engineering school, where the human- 
istic and social science departments deal almost exclusively with engineering 
students and in consequence readily adapt their courses to the needs and | 
interests of such students, complaints about the humanistic-social work were | 
at a minimum. 

We confront here, then, a problem of considerable gravity. Our evidence 
indicates that courses specially designed for engineering students are in the 
main successful, at least in winning the support of the engineering faculties 
and the engineering students. On the other hand, such courses are usually 
violently opposed by the departmental representatives of the humanities and _ 
social sciences. In addition, the administrative problems involved can be 
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come very serious indeed, and we can scarcely blame a university administra- 
tion for shuddering at the thought of separate departments, or even separate 
courses, for each of the professional and pre-professional schools on the 
campus. Furthermore, the professional careers of arts men who join such 
captive departments are often jeopardized, and it is not easy to maintain a 
top-flight faculty. In view of these considerations, the committee must re- 
gard the establishment in the school of engineering of separate departments 
for teaching the humanities and social sciences to engineering students as a 
device of the last resort, to be adopted only as a solution to extreme local 
conditions. 

Whatever the administrative arrangements may be, however, the educa- 
tional issues raised by attempts to adapt the subject matter of the humanities 
and social sciences to the needs of engineering students are fundamental, 
and the committee believes that a certain amount of frankness is required if 
they are to be satisfactorily resolved. Some fifteen or twenty years ago 
there was a considerable rash of courses in Engineering English, Engineering 
Economics, Engineering Psychology, etc. It is our opinion that many of these 
courses did represent attempts to water down the subject matter and soften 
up the grading for the sake of engineering students. There is evidence that 
many courses in Engineering English, for example, were established because 
too many engineering students were failing freshman composition. What- 
ever the facts, such courses at least got the reputation of being devices for 
lowering standards, and it is this reputation that lies behind much of the 
violence of the opposition to adapting courses to engineering students. Per- 
haps the engineering faculty can better sympathize with this point of view 
if they consult their own opinions about courses in mathematics for business 
administration majors, courses in physics for nurses, or courses in chemistry 


for arts students. 


This committee vigorously opposes any attempt to devise courses for 
engineering students that do not meet the highest academic standards. It 


calls attention to the bad repute which courses in the humanities and the social 


sciences with the prefix Engineering have acquired. It suggests that the prefix 


_ be abandoned in proposals to and in discussions with the arts faculty, and 


that particular pains be taken to demonstrate to the arts faculty that when 
special attention is sought for engineering students this does not mean a 


_ request to lower standards. There is certainly no need for it; engineering 


students are among the ablest on any campus, and at several institutions 
we ran into the complaint that the trouble with the liberal arts courses was 
that they were too easy, too leisurely for engineering students who were ac- 
customed to heavy assignments and to systematic work schedules. One 
advisor informed us that he was an enthusiastic supporter of the humanistic- 
social program and that he required all of his students to take at least one 
course in these fields each term. But his reason was not entirely reassuring. It 
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was that he felt his students were carrying such heavy and exacting loads that 
they deserved some recreation, some soft spot in the schedule where they 


could relax and loaf a bit. While this is admittedly an extreme example, we | 


believe that, whatever may have been true in the past, the pressures now for 
courses designed with engineering students in mind come from the dual desire 
to get better motivation and to pack more real substance into the limited time 
available. 


If the usual introductory courses in English Literature, History, Eco | 


nomics, Philosophy, Psychology, etc., were consciously designed as general 
education courses for the non-specialist, a great deal of the demand fo 
special treatment for engineering students would be removed. What leads tn 
this demand is not so much the feeling that the engineering student is: 


separate species as it is the feeling that he is most certainly never going| 
to major in the humanities and that usually the course he takes is the last | 


formal exposure to the subject matter he is likely to get. He frankly seeks 
what the intelligent layman ought to know about the subject involved. Yet 
too often the initial courses are designed, either consciously or unconsciously, 


as introductory to later courses taught by the same department. It is as-/ 
sumed that the student will go on to additional study, and this seriously affects | 


the nature of the offering. Most of the members of the department involved 
started in the field the same way, and this accounts in part for their feeling 
that any other way is bound to be inferior. What is forgotten is that they did 
go on to advanced work, while few engineering students ever will. 
Fortunately, this situation is now becoming generally understood, and 
fortunately also, the engineering student is not alone in his need for a termind 
course designed to provide a layman’s understanding of a given subject 
It has been estimated that even in a great university over eighty per cert 


of the work of the English department is in service courses for non-major, 


and the ratio will probably go higher. 


It appears to this committee, however, that most general education pr-| 


grams devised with arts students in mind, admirable though they may be, sti 


possess two defects from the point of view of the engineering school. Fint| 
they seldom take cognizance of, or advantage of, the scientific and technic! 
interests of engineering students. Second, they usually require considerabl_ 


more time than the average engineering curriculum is willing to spare, ¢ 
though in this respect there are several notable exceptions where engineerit{ 
students are, with apparently good results, taking the same general educatio 
program that is required of arts students. 


This situation suggests a long range solution that appeals to the committe i 
as both feasible and desirable. It is to join forces with other profession! 
and pre-professional groups on the campus whose problems are at leat 


roughly comparable to that of the engineering school. Pharmacy, nursil} 


business administration, forestry, agriculture, textiles—the list will vary # 
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different institutions, but on most campuses there is a considerable body of 
students with much the same problem: crowded curriculum, scientific and 
technical and practical interests, yet with a real need to possess themselves 
of the values and insights which the humanities and social sciences can offer. 
Administrations that would understandably shrink from the prospect of 
special courses and special programs for every special group, will find it more 
reasonable to visualize a single general education program designed (with 
room, of course, for individual variations) for all professional and pre-profes- 
sional groups. 

We are glad to report that moves in this direction are already apparent 
on several campuses. Where the engineers have established workable and 
attractive humanistic-social programs for their own students, other schools 
are asking to come in on the program. Local political and administrative 
considerations sometimes prevent it, but the possibilities are there, and 
it seems to the committee that this is a practical direction in which to 
move. So long as the engineers take the lead, the interests of their own 
students will undoubtedly be taken care of, and in addition they will come 
to receive some of the benefits of working with students in fields other than 
their own. 

This solution seems to us to hold promise not merely because it solves 
some practical problems, but also because it rests on the sound assumption 
that engineering students are not a separate species. There is every reason to 
believe that the difficulties of incorporating a sound humanistic-social program 
in the various engineering curricula are as acute as they are in any of the 
other professional or pre-professional curricula. As progress toward a solu- 
tion is made in engineering, therefore, adaptation or modification with other 
groups in mind should not prove too difficult. 


VII 


THE committee has already indicated its objections to uncontrolled election 
as a solution to the problem of providing engineering students with an under- 
standing of the humanities and social sciences. But there is a vast difference 
between uncontrolled election and controlled or planned election. There 
is unanimous agreement that a certain number of hours of work in the humani- 
ties and social sciences should be required. But there is less agreement 
about what portion of this work should be planned by the student and what 
planned by the faculty, or the related question of the desirability of diversify- 
ing programs in the humanities and social sciences vs. the desirability of en- 
couraging specialization even in the limited time available. 

Present practice throughout the country ranges from one extreme to the 
other, with what we judge to be the most successful programs striking some 
compromise in which one or two or even three basic courses are required of 
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all and the student is then allowed some election. After careful considera- 
tion, your committee concludes that while a certain amount of election may 
serve a useful purpose, the advantages of a planned sequence of courses are 
so overwhelming that only electives which are a part of the plan should be 
allowed. This is so important (as well as controversial) a recommendation 
that we feel some obligation to explain in detail the reasoning that lies 
behind it. 

Those who argue for a maximum of free election do so on several grounds. 
There is what may be called the argument from democracy. This takes two 
forms. Negatively, it is argued that it is undemocratic and authoritarian 
to impose any rigidly prescribed pattern on free students. More positively, 
it is argued that if students are to become mature members of a democratic 
society, they must learn to make their own choices and accept the conse- 
quences. In this view, even their mistakes form an important part of the 
educational process. 

A second position may be called the argument from individual variation. 
According to this view, the great variety of student interests and aptitudes 
should be recognized and encouraged. Attempts to fit everyone into the same 
dull mold should be resisted. Furthermore, it is argued, the motivation is 
better in courses the student himself elects. There is always a certain amount 
of natural resistance to being told what you have to do, and the vitality of the 
educational experience suffers in prescribed courses. 

But the most serious argument for maximum election rests on quite 
different grounds. This may be called the argument from too much knoul- 
edge. Starting from the undoubted fact that vastly more knowledge is avail- 


able than any one man can now in a lifetime assimilate, and that any running | 


survey of it can lead at best to superficiality, at worst to total confusion, 
holders of this view maintain that students should acquire as full and pene- 
trating a knowledge as possible of at least one area outside their field of 
specialization and that the choice of area should be their own. 

The committee recognizes that these arguments have merit, and believes 


that no system of requirements in any educational institution should be so | 


stubbornly administered that adaptations to individual needs cannot be 
made. It assumes that all recommendations contained in this report will, if 
accepted, be subject to wise and flexible interpretation and administration. 
But it also believes that an uncritical acceptance of the principle of election 
is now undermining much of the usefulness that can reasonably be expected 
from the humanities and social sciences. 

The argument from democracy seems to us essentially specious. The 


engineering student has exercised a choice in selecting engineering and also | 


in selecting a particular branch of engineering. But having done so he has 


committed the planning of his strictly technical work very largely to 4 | 
faculty. If his education is a whole unit, however, and the humanities and 
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social sciences are a structural part of it, it follows that the sequence of 
courses in these subjects should also be planned. We suspect that some 
at least of the argument for a maximum of free election is really based on 
a feeling that the problem cannot be solved by the faculty anyway. It is 
too complex; there are too many variables. But if the faculty with its ex- 
perience cannot solve the problem, how can it expect the student to do so 
when he often barely knows what the course names in the catalogue mean? 
The argument from individual variation and the argument from too much 
knowledge are, however, more serious. If the student can make a wise choice, 
he may feel better satisfied, better motivated toward the course he has selected, 
simply because he has had a chance to do the choosing. And it is certainly 
true that concentration in a particular field will give the student a better 
sense of at least one non-technical subject than he could otherwise acquire. 
While the committee opposes uncontrolled election, it recognizes the 
possibility of limited or controlled election as a planned part of a planned 
program. Such election, it feels, should begin only after the student has 
had two or three years of carefully coordinated work so that he will have 
some idea of what he is actually electing. And the electives themselves 
should be thought of and planned as approximately equivalent paths to similar 
general goals. Given reasonably specified objectives and several courses that 
may reasonably be expected to lead to these objectives, there is no reason 
why the student himself should not be allowed to decide which course most 
appeals to him. We must, however, report our observation that the conditions 
just stated are very seldom present in the day-to-day operation of most elec- 
tive systems. The actual criteria used in choosing electives appear all too 
often to be convenience in scheduling, rumors of easy assignments, high 
grades, and similar less-than-academic considerations. It is apparent that if 
limited elective systems are to fit the need for planned curricula, they must 
be scheduled in such a way that mere convenience does not become the basis 
for a choice, and they must be planned so that they not only do roughly 
equivalent jobs but also make comparable demands upon the student. This 
is a difficult operation, but not, the committee thinks, an impossible one. 
Candor forces us to admit that one of the arguments for controlled elec- 
tion has less to do with the needs of the student than it does with the desires of 
the faculty and the problem of getting and keeping good instructors. In 
routine or elementary programs (and there are many of them) many faculty 
members prize very highly the privilege of giving an elective course which 
will diversify their own programs and give them contact with more mature 
students. Much of this problem is solved for teachers in coordinated or 
integrated programs, but even in these, there are individual faculty differences 
which it may be well to recognize. 
One final word about election: At a number of institutions, electives in 
the humanities and social sciences are in competition with electives in tech- 
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nical subjects. This amounts to letting the student decide not merely which 
humanistic-social course he will take, but whether he will take any. We | 
believe that such a decision should be in the hands of the faculty. Even 
where a free elective system is favored, the minimum number of hours to be 
taken in the humanities and social sciences should be specified. (Where 
this has been done, our field workers report the growing use of a fascinating 
addition to the lexicon of educational jargon. Courses which a student takes 
to meet the humanistic-social requirement, but which he himself is permitted 
to choose, are called required electives! ) 
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“.. . the full support of both engineering and arts faculties 
will produce programs more imaginative and 

effective than those envisaged by 

any single individual.” 


The Problem of Administration 


Tue importance of the administration in initiating and fostering a workable 
humanistic-social program can scarcely be over-emphasized. Although cur- 
riculum development is one of the traditional prerogatives of the faculty, 
jealously guarded in most institutions by faculty committees and by faculty 
control over curricula, it is our observation that vigorous administrative lead- 
ership and backing are always necessary. At every institution where a lively 
program is under way we found that there had been one or more administra- 
tive officers—presidents, deans, department heads—who had worked hard in 
laying the groundwork and in seeing to it that the necessary faculty discus- 
sions were pushed forward. At institutions where little had been done, 
it was usually apparent that the key administrative officials were not seriously 
interested. One of our field reports contains the following terse summary: 


Increasingly it strikes the present writer, as it has his team mates, 
that the key to the Humanistic-Social situation anywhere is the top 
Engineering administration. If this administration wants progress, 
it will take the steps (sometimes painful) necessary to produce it; 
if the administration is satisfied with the status quo, nothing is going 
to happen. 


The administrative problems will, of course, vary widely with the type of 
institution involved, affecting as that does the fundamental relationship of the 
engineering and the arts faculties. They will vary too with the nature of the 
administrative arrangements within the engineering school itself—with the 
question of whether the departments are strong and autonomous, for example, 
or whether curriculum is planned on a school-wide basis. Faced with these 
obvious practical variations, the committee can do only what it has done in 
earlier sections of this report, namely, set down certain principles that seem 
to emerge most clearly from our study of how programs were initiated, en- 
couraged, and developed in various types of institution. 

The basic principle, which has already been made clear by our earlier 
comments, is that administrative arrangements must be aimed constantly at 
getting joint support for the program from the engineering and the arts facul- 
ties. The engineering group can sap the strength of the program unless it 
understands its purposes and feels itself to be identified with its progress. 
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The arts faculty can sabotage, consciously or unconsciously, the best laid 
plans, if it feels its interests and its point of view have not been consulted. 

Joint planning is easier to accomplish on paper than it is in actuality. 
Our observations would lead us to believe that patience as well as adminis- 
trative skill is required. Faculty members are notoriously independent char- 
acters (Carl Becker has defined a professor as a man who thinks otherwise), 
and time is required if they are to be brought together in a concerted effort 
on a common enterprise, particularly if that enterprise involves, as it fre- 
quently does in this case, unorthodox arrangements of courses and subject 
matter. It is not accidental, we think, that humanistic-social programs seem 
to be more highly developed in the independent technical schools than else- 
where. The essential reason is that in such institutions the engineering and 
arts faculties are more closely identified, and the departmental structure of 
the humanities and social sciences is less strong than it is in the large uni- 
versity system. 

Yet the problem of developing interest in a sound humanistic-social 
program is essentially the same problem that faces the engineering adminis- 
trator in other aspects of program development: how to get the faculty to 
consider the problem seriously and with enthusiasm. The committee found, 
however, that the problem of the humanistic-social program is particularly 
complicated in that there are two faculty units to be considered in the plan- 
ning, and that both must be drawn into the deliberations early if success is to 
be achieved. 

How this is to be done depends upon the basic administrative pattern of 
the institution, and here, of course, real differences were found. The prob- 
lem in the large university with separate schools of engineering and arts, both 
relatively autonomous, is a far different one from that of the technical school 
where the functions of the humanistic-social departments are more clearly 
defined. Part of the difficulty appears to lie in the different modes of think- 
ing of the two faculties; part of it appears to be due to the lack of close 
liaison between the two groups. Our study has shown, however, that inde- 
pendent work by either group is not readily accepted by the other, and 
if a split appears, battle lines form, opposition to the program becomes fixed, 
and the results are negative. Both units must accept the program with some 
enthusiasm. 

Reports of field workers indicate that the most common cause of un- 
successful programs is unilateral planning by the engineering faculty. Too 
often the responsibility for program development has been given to a planning 
committee or curriculum committee of the school of engineering, and the arts 
faculty has been ignored. In this event, even though the arts faculty members 
have been called in for consultation, a resentment is likely to develop which 
may grow into overt opposition. Ways must be found to insure that the 
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people responsible for the teaching in the program feel that they have had 
a genuine part in the planning so that there is a real identification of faculty 
with the program they are teaching. 

Various schools have solved this problem in various ways. In some in- 
stances the general education portion of the curriculum has been planned on 
an institution-wide basis, following the recommendations of a general faculty 
committee, usually appointed by the president. If the recommendations really 
come from a good faculty committee, this method usually succeeds in enlist- 
ing faculty interest and support. However, this approach means that no 
special program exists for the engineers, and it is usually this group, of all 
the schools, which is least sympathetic with the total program. Only in in- 
stitutions with a long history of liberal tradition will the engineering faculty 
enthusiastically endorse such a general program, detached from the profes- 
sional program with which they are intimately connected. 


II 


WuereE a special program designed for engineering students is sought, the 
methods of achieving it again depend upon the organization and relationship 
existing between the two faculty groups. Where the humanistic-social faculty 
is a service unit closely connected with the engineering faculty, no serious 
problem exists. The two groups are already closely allied in interest, and 
joint deliberations are relatively easy to arrange. Where, however, the two 
separate faculties exist under independent administrations, and with separate 
objectives, the problem becomes more complex. The committee has seen two 
solutions, both of which appear to work if carefully handled. If relations 
on the higher administrative levels are congenial, it is usually possible for the 
dean of engineering and the dean of arts to get together on the appointment 
of a joint committee to study the problem and to make recommendations to 
both faculties. If the gulf between the two schools is wide, the dean of engi- 
neering may (with the approval of the dean of arts) detach an interested and 
sympathetic man from the arts faculty and assign him to the problem of 
organizing a joint committee for planning and operations in this area. Ex- 
treme care must be exercised in choosing this liaison man: he must be a 
person whom both deans trust implicitly, and he must have sufficient per- 
sonal stature and professional reputation to be respected by both the engi- 
neering and the arts faculties. 

Once joint discussions are underway in a serious manner, the adminis- 
trators should leave the faculty to carry on with the development of the. pro- 
gram. Assistance should be given when requested, but the major decisions, 
if they are to be convincing to the faculties, must be made by the faculties. 
Our reports carry numerous instances of bad feeling generated because the 
joint committee was not permitted to function as a committee, but was ex- 
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pected to endorse a previously-planned program sprung full-blown from the 
brain of the dean of engineering or of arts. In this regard, the committee is 
more convinced than some deans seem to be that the faculties are both willing 
and able to carry on an assignment as important as this. Our study indicates 
that the full support of both engineering and arts faculties will produce pro- 
grams more imaginative and effective than those envisaged by any single 
individual. 

Though the administrator must rely on the faculties for planning, he can- 
not relax his interest in overall ends and means. As various programs now in 
existence testify, there is some tendency on the part of faculty committees, 
when the pressure is relieved entirely, to act hurriedly to get the job done, 
or to let the deliberations degenerate into political bartering at the expense of 
both the educational philosophy and the interests of the student. Curricu- 
lum planning, with so many possible channels open to explore, is a difficult 
assignment, and there is no easy solution. The administration must keep a 
watchful eye on the deliberations, and be always ready to reiterate the major 
objectives of the program and to remind the faculty that education is designed 
for the student rather than for the convenience or tradition of the faculty. 

Formulation of a coherent and effective program is difficult enough, but 
the major task of administration comes after the program is initially adopted 
and put into effect. Every means must be employed to create an atmosphere 
in which the program can flourish and to follow through on its continued 
development and improvement. A reorganization of the teaching person- 
nel, to be discussed later, may be necessary. At the same time, the program 
must remain under continued scrutiny to see that the objectives are being met 
as effectively as possible. If necessary, the program must be modified to 
meet the objectives, or the objectives must be reconsidered in the light of 
actual experience with the results. 

This reconsideration of program and objectives is again essentially a 
faculty function. In this review, as in the planning, general faculty identifica- 
tion with the success of the work is indispensable. If the program developed 
breaks into units, it is administratively essential that some one individual 
be responsible for each unit. But the faculty must fit the parts into the whole 
and see that they continue to function in the role for which they were estab- 
lished. This calls, in most institutions we visited, for a continuing joint 
faculty committee—an advisory committee or an operating committee, usually 
the original planning committee with some changes to include teaching per- 
sonnel from the program—to carry out the necessary continued evaluation. 


How much authority is to be vested in this committee depends entirely upon : 


local traditions and the difficulty of their problems. But again experience 
with actual programs has shown that this is not a perfunctory committee to 


be casually appointed. Where the committee review has been intimate, in- _ 
cluding discussions of texts, class visitation, student interviews, and faculty | 
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discussions, the program has been dynamic and increasingly effective. Where 
the committee has been detached or uninterested, the program has tended 
either to ossify or to break up into unrelated parts, losing entirely its central 
objectives. 

Countless other difficulties will arise to plague the administrator, but 
most of these will be connected with the central problem of how to get and 
hold the most effective teaching faculty possible for the humanistic-social 
program. The committee holds that next to planning, staffing poses the major 
problem of administration. 


Ill 


No matter how carefully a program may be thought out, it is obvious that it 
cannot achieve the desired objectives if the instruction is poor or indifferent. 
The committee does not join those who feel that the content of the program 
is immaterial so long as the instruction is good. We have already indicated 
our belief that planning is vital and that subject matter drawn from the 
humane and social disciplines is indispensable to the education of the profes- 
sional engineer. But we must add that imaginative and sympathetic in- 
struction is equally indispensable. 

Engineering schools here confront a practical problem of considerable 
magnitude. How can they attract and hold able and inspired instructors in 
the humanities and social sciences? The dilemma may be simply stated: if a 
separate staff is recruited (whether attached to the school of engineering or 
not) the instructors involved must ordinarily sacrifice, or at least jeopardize, 
their professional futures in the special departments in which they have been 
trained. If, on the other hand, the staff is drawn from established depart- 
ments with other interests, there is bound to be, at best, a division of interest 
and loyalty, at worst, an overt resentment at being asked to teach under- 
graduate engineers. If the program has been planned jointly as we have 
recommended, this dilemma may not be too serious, though it is still to be 
considered. 

Our investigation shows, as anyone might have anticipated, that the best 
instruction comes, with few exceptions, from a staff that understands and 
likes engineering students. Very little is accomplished by an instructor who 
wishes he were doing something else, or who regards himself as a martyred 
missionary among technically-minded Philistines. Rare indeed (not more 
than two or three on a large campus) are the exceptionally great teachers 
whose appeal is universal, and who can educate in spite of every adverse 


. condition. As a result of its investigations, the committee is convinced that 


__ able and enthusiastic instructors can be obtained if they are afforded profes- 


sional careers comparable to those they might enjoy in an established and 


specialized department. Salary and tenure must, of course, be comparable, 


_ but the committee holds that these are not the decisive factors. More im- 


H 
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portant are the opportunities for professional growth for this segment of the 
faculty—opportunities for experimentation, research, and personal develop. 
ment. 

It appears to the committee that schools of engineering possess largely 
unexploited resources for attracting-to their courses top-flight men in the 
humanities and social sciences. The special problems of teaching the hv- 
manities and social sciences to engineering students provide an attractive 


challenge to the right kind of instructor. Further, many of the ablest men in | 


the humane and social disciplines are deeply perturbed by the critical prob- 
lems the human race is facing. They may feel that our technology has 
outrun our mastery of the social skills, and that unless the full impact of our 


humane and social knowledge is brought to bear on the scientific and tech- | 


nological leadership of our civilization, civilization itself is doomed. The 
opportunity to influence the young men who will so obviously be in positions 
of critical responsibility tomorrow is one that will attract those most deeply 
devoted to the values inherent in the humanities and social sciences. If 
satisfactory arrangements for professional advancement can be made, such 
an opportunity will seem to many to be more attractive than the prospect of 


a career devoted to producing scholars more or less in one’s own image. A | 


large number of instructors in the humanities and social sciences who deal 


exclusively with engineering students informed us that they had no desire | 
to return to the arts college where the students were already essentially in | 
agreement about the value of liberal studies. The engineering student, who | 
demands that the values of the humane and social disciplines be demon 


strated, proved more stimulating. 


The instructor in the humanistic-social program must feel that he is | 
working in a program worthy of the disciplines he has been trained in, and _ 
that he is developing personally and professionally by his participation in it | 


He must not see himself as sacrificing his own interests by doing work which 


is of secondary importance or is rewarded as if it were. Success in teaching | 
in the humanistic-social program merits and must receive professional recog | 
nition. The administration of the program proposed for each institution) 
must be carefully thought out to provide these rewards; the teacher of em | 
gineering students must not have his academic fate left solely in the hands” 


of a department whose major interests lie elsewhere. 


The needs of the humanistic-social program, content-wise, indicate that 
several types of research not normally embraced by specialized department _ 
may be stimulated. Research on the effectiveness of the program—of it) 
contents, of its concepts, of its impact on the students—could have an im) 
mediate value which the researcher could observe. Some of this research 
could be conducted by every individual teacher; some of it by every com) 


tributing department. Research in experimental courses and approaches t 
general education under controlled conditions could also be stimulated amon{ 


| 
| 
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the faculty. A dynamic program of research and evaluation can help to 
strengthen both the courses and the staff. 

Many faculty members will prefer a more academic approach to research, 
but the humanistic-social program provides new fields of investigation here, 
also. If an approach on an integrated basis is made, as the committee recom- 
mends, there are countless areas in which much real scholarship must be 
expended before the basic problems of interrelation are solved. Here the 
mature scholar is brought face to face with the limitations of his knowledge, 
and must explore new areas with real insight and understanding. Usually 
he must read widely and wisely in at least one allied field, and he must knit 
together the best that is known and thought in both areas. Research into the 
relationship of apparently diverse ideas should attract and challenge the best 
scholarly minds, and stimulate the kind of teaching that the humanistic-social 
program must have if it is to awaken the minds of young engineers. 

There are a number of institutions in which the liberal arts faculty have 
only undergraduate engineering or science students to deal with, and in 
consequence are compelled to sacrifice the stimulus of teaching advanced 
courses and graduate students. Where this is true, special incentives to 
continue writing and research may be necessary. Travel funds to permit 
attendance at the meetings of professional societies need to be supplied. 
One institution reports that monthly meetings of the humanities staff at 
which papers are read and discussed has proved helpful, with the staff itself 
providing the sort of stimulus a seminar is supposed to provide. 

Nothing that has been said about the opportunities for special research 
that are available to the man who teaches humanities or social sciences to 
engineering students should be taken as meaning that the normal and tradi- 
tional fields of scholarship are in any way closed to such a teacher. Our sug- 
gestion is only that additional challenging possibilities open themselves to the 
arts man on an engineering campus. In this connection we must report the 
comment of the head of a chemistry department in a technical school where no 
degrees in chemistry were granted and very few on his staff had any direct con- 
tact with graduate students. He had built what was obviously a superior staff, 
most of whom were actively engaged in research and had enviable lists of 
publications. When asked how this was accomplished in the absence of the 
usual academic stimuli, he reported that he was careful to explain the circum- 
stances to each new member of the staff, adding that full facilities for research 
were available and every stimulus to research provided, with the single ex- 
ception that the staff member would have to do his own research instead of 
letting graduate students do it for him! 

Still another need is felt by the serious teacher of the humanities and 
social sciences: he must establish a close relationship with some of his students 
and be able to see his influence on their thought. There is still some carry- 
over of the old master-apprentice relationship which cannot be ignored when 


| 
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the stimulation of the faculty member is being considered. Some few indi- 
viduals can derive satisfaction from lecturing to a sea of anonymous faces 
day after day, but these are unusual souls. Most teachers like students and 
want to know them and follow their growth and development. It is this 
instinct which leads to gasps of horror or laughter when teaching by closed- 
system television is first broached at a faculty meeting. And it is probably 
true that much of the best teaching is done on this man-to-man basis; school 
after school reiterated its faith in the “good teacher”, and when pressed came 
down to this close association of faculty member and student as the heart of 
the matter. When programs are devised and schedules arranged, each in- 
structor should be given some work involving relatively intimate contact with 
his students—at least one small discussion group where he can bring the full 
impact of his scholarship and wisdom to bear on students whom he under- 
stands and likes. 

To sum up, the staff assigned to teach in the humanistic-social program 
must be well trained professionally, alert, and, above all, interested in the 
problems of teaching engineering students. Instructors should be granted 
time for research and deliberation, and should have direct contact with some 
small number of students for the intellectual satisfaction of both. These 
professional opportunities, beyond salary and tenure considerations, should be 
more than adequate to insure a diligent and enthusiastic teaching faculty for 
the humanistic-social program. 
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“Reorganizing an academic curriculum is like 


trying to move a graveyard.” 


The Problem of Time 


In previous sections the committee has made a number of recommendations 
about philosophy, course content, course arrangement, and administration. 
But it has not yet tackled the question which to many appears of supreme im- 
portance: how much time will all this take, and where is the time coming 
from? The committee is inclined to discount the significance of these ques- 
tions and to relegate them to last place in its consideration, but many cor- 
respondents have indicated that this is the one thing they want to know, and 
they want not a general answer but a specific one. They will not be satisfied 
with the statement that if the humanistic-social program is truly worthwhile, 
time will be found to accommodate it. 

On the other hand, the committee feels strongly that tables setting forth 
data on median contact hours and the percentage of time allotted to human- 
istic-social studies, based on the evidence we have, might not only be meaning- 
less, but actually misleading. In the first place, we think the significant thing 
is not credit hours, but the proportion of the student’s total time devoted 
to work in the humanities and social sciences. We have very little evidence 
on this crucial matter. Second, the diverse methods of calculating contact 
and credit hours, varying ways of computing the hours required for gradua- 
tion, substitution of ROTC credit for humanistic-social work, plus uncertain 
information about what is required and what is optional at many institutions, 
all conspire to make such figures as we have unreliable. Finally, definitions 
of what constitute humanistic-social studies vary so widely that any quanti- 
tative statements are bound to be deceptive. Our field workers were in- 
structed to accept in each institution that institution’s own designation of what 
constituted humanistic-social courses. Designations, as we expected, varied 
widely, and included, in one institution, ROTC classwork, in another a course 
in electrical engineering taken by mechanical engineers. In view of these 
considerations, it seems to us that the reasonable thing to do is to restate a 
principle and hazard a generalization. 

The present committee reaffirms the basic recommendation of the Ham- 
mond Report that the humanities and social sciences be given “a minimum of 
approximately 20% of the student’s educational time. This allotment should 
be at least equivalent to one three-hour course extending throughout the 
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curriculum, and on the average somewhat more.” Our evidence indicates that 
a majority of schools do not measure up to this standard, and that even whe 
every course that anyone chooses to call humanistic-social is included, the 


national average is something less than 17%. (See also the study by the) 
U. S. Office of Education, referred ‘to on page x, which concludes that 17% 


is approximately the correct figure. ) 


Far more important in our opinion than a statistical report on the staty” 
quo is the presentation of concrete suggestions about time. We belie) 
the problem of time can best be discussed under three headings: (1) the) 
efficient use of time within the humanities and social sciences themselves | 
(2) the efficient use of time in engineering and science courses; and (3)/ 


a realistic handling of the ROTC problem. 


II 


THE committee has already made a number of recommendations which havea} 
bearing on the efficient use of time within the humanities themselves. Thes | 
recommendations have been offered on other grounds, which the committe: | 


believes constitute the best reasons for their acceptance; yet their time-saving 
value is unquestionably important, and may unconsciously have influenced 
the committee in their favor. 


1. The first recommendation concerns the composition or communication 


problem. The use of 25% or more of the time of the program in the humani- 


ties and social sciences for work that is largely at the high-school level is” 
very difficult to defend. Undoubtedly, serious college-level work in com) 
munication can be carried on efficiently in courses in the humanities ani| 
social sciences; it can also be carried on efficiently in the scientific and tech _ 


nical program. A number of schools are now doing it this way with apparent! 


success. Students who are unable to express their ideas in understandable) 
fashion must be provided for in some way, either by non-credit remedial | 
work or by continuing clinical assistance. The size of the problem varies it) 
different institutions, and no single solution is applicable everywhere. The! 


committee feels that the important thing is to recognize that the problem) 


of bringing the students up to college level should not entail the giving d” 
college credits, though advanced communication of college caliber can be) 


taught as part of the content courses. The true corollary of this statemett” 
is that it must be taught in these courses. The committee is not arguing that) 


it should be neglected. 


Many schools also require an upper-level course in writing, usually taught! 
by the English department, but sometimes by the technical departments | 
The reason commonly given for placing such a course in the later years is that | 
by then the students have something to write about, the something generally | 
being technical. The committee believes that where this course does deal | 
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with technical material, where it is in effect a technical writing or a report 
writing course, it should not be considered as part of the humanistic-social 
program regardless of whether it is taught by the engineering departments or 
the English department. This is the kind of follow-up work in communica- 
tion skills that may be essential, but in the interests of saving time, the com- 
mittee suggests that such programs be allied closely with the content of some 
engineering course and incorporated in it. 

This does not mean that an upper-level communications course may not 
have considerable value in both content and method to the humanistic-social 
sequence. As a matter of fact, it might conceivably furnish the capstone to 
the program by tying together the technical with the humanistic-social work. 


tion may call on the student to integrate his scientific and technological 
knowledge. Projects of this nature may well be an efficient solution to upper- 


2. The second recommendation concerns vertical and interdisciplinary 
integration. When each course must make a new beginning, since the in- 


| work, much time must be spent in an elaborate introductory section which, in 


mmunication | 
the humani: 


hool level is 
ork in com 


years is that 
ng generally 


se does deal | 


_ the planned sequence, can be dispensed with. The fully integrated sequence 
_ has an additional advantage in saving time which is not quite so obvious, but 
_ is just as real. In separate courses in the several disciplines there is an 


_ implicit assumption that subject matter falls naturally into neat blocks of 


nanities ami! twelve or sixteen weeks, or in multiples thereof. If an instructor has six- 


fic and tech | 
‘ith apparent 
derstandable ' he needs less, he cannot take it. In an integrated sequence, even without 


dit remedial ' complete reorganization, the essential subject matter may be discussed in 


em varies 2} seven weeks or seventeen weeks, or whatever number the subject matter 


where. Th! makes appropriate. With the group planning which is essential to the inte- 


the problem é grated sequence and with the super-abundance of content from which to 


he giving 0 E select, there is little danger that the teacher will be permitted to spend more 
liber can be! time than his materials justify. Small units of time can thus be saved which 
is statement 
arguing thi!’ those schools where direct instruction in composition is felt to be essential 
_ for everyone, the integrated sequence offers a reasonably effective way of 
sually taught | 
departments. 7 if necessary, in the first three, six, or nine weeks of the freshman year with 
_ whatever follow-up is necessary coming at intervals throughout the total four 


years, 


teen weeks for a particular body of subject matter, he will take sixteen weeks 
whether he really needs it or not. If he needs more, he cannot get it. If 


will permit more vital subject matter to be included. In composition, too, in 


saving time. Instruction in the basic skills can be given in intensive form, 


The committee asks whether there is any reason why such instruction 
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must always require sixteen or thirty-two weeks? And why is it assumed thy | 


it can be completed for all students in this same definite period? The con) 


mittee suggests that the modular construction of curricula may be an excelley 
way of promoting inefficiency in the use of time. 

3. The third recommendation of the committee concerns adaptation, ani 
this, too, has much to do with time. A considerable part of the work in th 
humanities and social sciences has to do with interest and attitudes. Th 


engineering student, having set for himself a definite objective, is ofta) 


impatient with what he may regard as exploratory side trips. The committe) 
holds that an understanding of the different objectives and methods of tk 
humanities and social sciences is an integral part of the training of the pm| 


fessional engineer. Yet our field workers report extreme difficulty on th) 


part of the arts teachers in getting this across, and much time is spent i 
groping for ways to cope with this problem. One literature department giva| 


as its central objective “making students see what literature is, what it ca) 
do for them, what value it has.” This, of course, is important, but it can hk) 
done most efficiently if the instructor knows where his students are, unde} 


stands their particular point of view, and directs his teaching to their a) 


knowledged needs and interests. Time will always be required, but tk 


indications are that the time can be used to better effect when the teacher i) 
able to adapt his material to a specific group. ) 


III 


In accordance with its charge, the committee thus far has been chiefly cot|_ 
cerned with the utilization of time and the improvement of the effectivenes| 
of the humanistic-social program in engineering education. Its argument| 
have been primarily directed to the people working in these areas. But in an 


consideration of time, some attention must be paid to the total curricul 
problem. 
This committee has made no study of the use of time in the scientific rae 
technical portions of the engineering curricula. It was outside its provincet 
do so. But it is our firm conviction that what has been said about Philosophy : 


about content, and about method apply as directly to the engineering po|_ 
tions of the curriculum as to the humanistic-social portion. The committe 
suspects that engineering teachers feel as strongly about the value of thei! 
own specialized courses and the traditional treatment of subject matter as ti) 


the arts teachers. They may oppose change with the same tenacity and th! 
same emotional intensity. This is why some wag has suggested that reorgit 
izing an academic curriculum is like trying to move a graveyard. 
Yet the committee cannot refrain from offering two general suggestion 
which are in line with its already stated position, though it is aware that thet) 


may provoke the same kind of heated disagreement among engineering edt 
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cators that the previous sections may evoke from the arts faculties. The 
recommendations regarding engineering curricular planning are: 


1. That engineering educators keep their eyes on the profes- 
sional training of their students and on preparing them for 
continuing professional growth, not on their first job. The 
unrealistic attempt to produce “finished engineers” in four or 
five years is the principal reason for insisting on the inclusion 
in the curriculum of many of the highly specialized applied 
courses of which so many engineers are so fond. 

2. That the principles of integration which have been recom- 
mended for the humanistic-social stem be also applied more 
generally to the scientific-technological stem. The relation of 
the basic sciences, including mathematics, to each other and 
to the applied sciences should be examined in the same criti- 
cal spirit the committee has suggested for the humanities and 
social sciences, and with the same object of increasing the 
meaning and continuity of the whole program and eliminating 
unnecessary overlapping and waste of time. This recom- 
mendation should be construed neither as an argument against 
broad, training in the basic sciences nor for narrow utilitarian- 
ism. The committee recognizes the educational value of the 
basic sciences. It would like, if anything, the development 
of a greater breadth of understanding in these fields, but it 
suspects that this breadth may be achieved, as in the hu- 
manities and social sciences, by greater rather than less 
attention to interrelationships. In the forefront of modern 
scientific investigation, the discrete nature of the disciplines 
has been largely lost. Physics, chemistry, mathematics (for 
example) come together on common ground. Yet the com- 
mittee found too little reflection of this in the introductory 
science courses that it observed. 


IV 


Tue question of the five-year curriculum has been raised so many times that 
the committee feels bound to discuss this possible solution to the time prob- 
lem, even if only briefly. The obvious theory is that an additional year will 
provide more time for the broad training of the professional engineer and will 
solve the time problem for the humanities and social sciences. On both 
points, the present evidence is inconclusive. Actually, the committee found 
that the four-year engineering curriculum exists more frequently on paper 
than in fact. Relatively few engineering schools advertise a five-year pro- 
gram; many more require more than four years, since a majority of their stu- 
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dents must either make up prerequisites before starting their engineering pro. 
grams, or must take extra semesters to complete courses failed or coming out 
of sequence. In one institution the field workers found that only one student 
in last year’s graduating class had actually finished the work in four years, 
Many of these institutions are talking about going to five years. Some 


have already done so. And some others have extended their curricula by | 
entering into various arrangements with liberal arts schools, often on a three | 
two plan whereby the student takes three years of liberal arts, two of con | 


centrated engineering, and receives degrees from both institutions. 


The committee must report that in some of the five-year programs it | 
looked into, the extra time is being used to put in more specialized technical 
courses rather than more liberal arts courses. And surprisingly enough the | 
same situation obtained in the three-two programs: students preparing in| 
a liberal arts school for ultimate entrance to engineering seem to be so awed | 
at their future prospects that they sometimes take more scientific-technica | 
courses and fewer liberal arts courses in their first three years in the liberal | 
arts school than they would have taken in a similar period in the engineering 
college itself. The committee feels that neither the five-year program nor the | 
three-two plan will automatically solve the problems of time in engineering | 
education. The basic problem of planning and replanning remains the same. | 


Vv 


ProsaBLy the greatest single practical obstacle to the establishment for all | 
engineering students of a substantial core of study in the humanities and/ 
social sciences is the Advanced ROTC program. And this is an obstacle | 
which was not foreseen at the time of the Hammond Report. Nearly all en 
gineering schools today have ROTC programs and our evidence shows that | 
anywhere from 10% to 50% of engineering upperclassmen are enrolled. Ina} 
majority of institutions, credit toward graduation, usually 12 semester hours, | 
is allowed for Advanced ROTC. Further, in a majority of institutions, this 
credit may be substituted for all or a substantial part of the required and| 
elective work in humanistic-social studies. The net effect is that a very high 
proportion of engineering graduates do not get anything like the amount of 
study in the humanities and social sciences that the engineering faculties) 


planned and hoped for. 


This committee did not undertake an exhaustive study of the ROTC) 
problem since another committee of the Society is doing so. We are, how | 
ever, gravely concerned about the matter, since it is obvious that the humar- | 
istic-social programs are the chief victims of the existing arrangement. It) 


should be noted, however, that the technical programs suffer significantly als 


and that this is, therefore, a problem of vital interest to all engineering) 


educators, 
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We hope it is not necessary to say that we believe in the importance, both 
io the student and to the nation, of the ROTC programs, and we would not, 
in the present state of the world, wish to see them weakened. The question 
we raise is about the amount of time and college credit involved, and the 
relationship of that credit to the humanistic-social program. 

First, the essential facts should be made clear. Most land-grant colleges 
require all able-bodied non-veteran men to take two years of military science 
and drill, although the land-grant charters compel them only to make such a 
program available to any students who desire it. The last two years of ad- 
vanced training, leading to a commission in the Reserves, are optional. Stu- 
dents who take advanced training are paid a small amount and are supplied 
with uniforms. 

There is no uniformity in the matter of granting credit for this work. 
Practice throughout the country varies from that of granting none at all, to 
granting as much as 24 semester hours. Where credit is granted, practice 
ranges from treating it as purely psychological credit (that is, the hours 
required for graduation are increased by an amount equal to the number of 
hours of credit granted) to allowing it to be substituted at par value for 
academic work. 

The lack of uniformity in the treatment of ROTC credits is the thing that 
most struck this committee. Further, we were able to detect no correlation 
between the credit question and the apparent effectiveness of the military 
units. In institutions that granted no credit at all, the ROTC units seemed 
to attract as many students and to have as vigorous and vital a program as 
those which granted a substantial amount of credit. This latter is an im- 
pression rather than a demonstrable fact, but we believe it to be an impres- 
sion that will be borne out by more careful investigation. 

In view of these considerations, we recommend that the Society, through 
the appropriate committees, move first to establish all the relevant facts; 
second, to make contact with other educational organizations that may be 
concerned with the problem; third, in cooperation with representatives of 
these other organizations, to confer at the national level with the respon- 
sible officers of the military services with a view to establishing some 
kind of uniform policy with regard to the granting of college credit for 
military courses. 

It is the hope of this committee that a policy of granting no credit at all 
may be established. If, however, it is found that this is not feasible without 
jeopardizing the efficiency of the ROTC program, the committee feels it 
would be a considerable gain if practice in the granting of credit could 
be standardized throughout the country. 

One further matter in connection with ROTC needs to be mentioned. 
Several institutions have begun to substitute ROTC credit for humanistic- 
social requirements on the ground that the courses offered often closely 
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parallel courses in the social sciences given by the college faculty. Courses 


in military history, geography, and leadership training are examples. The _ 


committee has examined some of the materials used in these courses, and 
has found them often of very high quality. 

Despite this high quality, we have serious reservations about encouraging 
this practice. First, the instructors in the military courses are neither 
permanent nor equally capable of teaching at the college level. Some of 


them could qualify as members of any college faculty; others could not | 
Second, the purpose of the military course is to train officers, and classes _ 
are seldom conducted in an atmosphere encouraging to the free exchange of | 


ideas, an atmosphere that is indispensable to the attainment of the objec- 
tives we have in mind. Finally, the rigid control exercised by military 
authority over subject matter and examinations is out of the hands of the 
academic faculty. We doubt the wisdom for any faculty of allowing itself 


to be maneuvered into a position where it approves degrees earned through | 


taking courses over which it has no effective control. 


The committee suggests that as a matter of long-range policy it would be | 


better if the trend were reversed, and the military were asked to substitute, 


where it is appropriate, academic credit earned in regularly scheduled | 
collegiate courses for some of its requirements. In this way the academic _ 
faculty would continue, as it must, to reinforce the important work of the | 
military without involving itself in procedures that might lead to consider. | 


able embarrassment. 
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APPENDIX A 


Excerpts from the Field Reports 


GENERAL COMMENTS 


One thing, however, has struck me on my various visits for our project. 
The colleges seem to welcome the ideas we bring as much as we welcome 
the ideas we find. X was particularly appreciative. One member of the 
faculty was later quoted to me as saying: “It was like a cool breeze from the 
outside.” If our small efforts can produce that effect, we have already 
justified the survey. I hope you will be able to find a place for this point 
in the final report. It is certainly an argument for improving our system of 
academic communication. 


2 


But here, as elsewhere, I observed an effect which I think we scarcely 
contemplated when we began our survey. Our impact upon those we talk 
with seems greater than their impact on us. I could actually perceive minds 
beginning to open as we discussed our problems. It seems hard to believe 
that men might teach undergraduates for years without thinking very much 
about them, but some ideas which we consider almost platitudes seem to reach 
many of our interviewees as if they heard them for the first time. Certainly, 
if we do our work right, no institution can fail to be affected, if only in small 
ways, by our visits. . . . Whatever the reception of the resulting report, our 
efforts have not been wasted. 


No steps have yet been taken to provide for a continuation of humanistic- 
social studies in the first graduate year. This would seem to be desirable, 
since this selected group of students is the very group most likely to become 
leaders in society. They are the ones for whom it is most important that they 
continue to take the broad view of the engineering profession, of society, 
and of man. In addition to this consideration, however, there is the point 
that graduate Humanistic-Social work would provide one opportunity for 
humanistic-social staff members to work with more mature and stimulating 
minds. 
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PHILOSOPHY 


In talking with staff, it became apparent that more discussion of the objec- 
tives of the program with participation of both faculties of Engineering and 
the relevant teaching departments might result in some changes, both in the 
program itself and in the individual courses contained in it. 


= 


My impression of the relationship between the School of Engineering at 
X University and the Liberal Arts Division was that there was much good will 
but not much intelligence applied to solving the problem of establishing an 
integration of the humanistic-social stem with the scientific-technological stem. 
I received the distinct impression that the engineering faculty prescribes so 
many credits of humanistic-social studies and the liberal arts faculty fills these 
requirements as a pharmacist fills a prescription. The doctor doesn’t con- 
sult the pharmacist or vice versa and the patient hasn't the faintest notion 
of what the medication is or why he is taking it. Stranger still, the doctor 
doesn’t examine the patient or rewrite the prescription either in terms of need 
or of new pharmaceuticals. 


There is little to say about the history of the scant program in the human- 
istic-social field for engineers which we found at X. Apparently the Ham- 
mond Report had little effect here, but the recent Self-Study Project has begun 
to show its influence, as previously noted. The spirit of change seems abroad 
among the engineering faculty, but as much can not be said for the other 
departments of the College. The apparent reasons for this will be discussed 
in the Commentary Section, but we may briefly say here that part of the 
difficulty seems to be lack of mutual understanding, itself due to absence of 
adequate communication between the engineering faculty and the rest of the 
College, and even among the engineering departments themselves. There are 
signs that the general administration of the College is awakening to the 
problem, but not much yet has been done to improve the situation. But 
our visit itself may have imparted some impetus; at least that was the 
impression we gathered in our general conversations, especially with officers 
of administration. 


2 


This absence of any real plan of liberal study may partly account for 
what apparently is widespread and strong resistance to the humanistic-social 
courses that are required. Two or three cooperating departments actually 
complained of disciplinary problems posed by engineering students in certain 
courses. In other words, nothing has been done to give these students any 
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sense of the rationale behind such non-professional work. Maybe this is one 
of the most important arguments for having an integrated sequence of human- 
istic-social studies. 

The situation at X is rather easy to describe but very difficult to explain. 
The facts are that students in engineering are exposed to very few genuinely 
humanistic or social science courses; that the engineering faculty knows this 
and is mildly concerned about it; and that only a few men in the arts college 
care whether engineers receive broader training. The freshman composition 
courses are skill courses, not humanities. The speech courses are the same, 
and engineers are segregated in them. There are undoubtedly liberalizing 
elements in both of these courses, but on the whole they are set up for 
training rather than for education. 


a 


Both the arts faculty and the engineering faculties thought of the human- 
ities solely in terms of “human relations.” The Humanistic-Social stem was 
considered a useful tool to enable one to “get along with people.” This 
Dale Carnegie version of what constitutes humanistic-social studies means 
that the program is almost completely devoid of any consideration of 
philosophical, historical, literary, aesthetic values or content whatsoever, and 
the Humanistic-Social courses are simply devices by which the student learns 
a modicum of applied psychology for the handling and treatment of human 
beings in a factory. 

* 

This engineering college has no clear or even explicit program in the 
humanities and social sciences. About the only observation that can be made 
with certainty is that the dean, assistant dean and department heads that we 
interviewed view the humanities and social studies with suspicion if not dis- 
trust. English and speech are accepted for their practical value, as is eco- 
nomics. The course in government would quite probably not be a part of the 
curriculum if it were not required by state law. 


2 2 


Because his responsibilities as professional man and as citizen require 
background and perspective over and above his technical competence, the 
student of engineering at X devotes about one-fifth of his time to humanistic 
and social studies. The general aims of these studies are three: understanding 
of the assumptions of our civilization and their development, capacity for per- 
sonal satisfaction in literature and in reflective thinking, and competence in 
the organization and presentation of ideas. 


2 
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In practice in the engineering college, each curriculum is heavily loaded | 


with courses in outside but closely related fields, courses which will provide 
tools for engineers in managerial positions later. This operates to modify 
the ideal of broadening students and developing them spiritually, into a 
program of training engineers in additional skills rather than attempting to 
help them understand their world and become more human in it. Certain 


social studies lend themselves to this practical purpose, so the “broadening” | 


subjects in the engineering curricula are almost entirely social studies. 


The faculty generally held that the engineers most needed development 
in reading and thinking about man and his fundamental problems. In the 


little time available, concentration on the subject matter of the humanities | 
and social sciences (while making use of student's scientific and technological | 
experience in the course of classroom teaching) was deemed the most ap- | 


propriate approach. 


If engineers continue to place such a naive faith in the significance and 4 
effect of “human relations,” they will ultimately be disappointed in the 
humanistic-social offerings. They expect too much of the humanistic-social | 


stem. If they do not get what they over-optimistically expect, they might 


become so disgusted with the humanistic-social stem that they will throw it | 


out of the curriculum completely at some future date, and engineering educa- 


tion will revert to a pre-Hammond Report status. The humanistic-social | 
courses must guard against promising too much to the engineers and must | 
make them aware of the limitations of the humanities and social sciences in | 


bringing “happiness,” “adjustment,” or “success” to budding engineers. It 


would be a frightful disservice to the humanistic-social studies if they are | 


“oversold” to the engineers because the resulting reaction would prevent the | 


humanistic-social studies from accomplishing those things which they are 
actually capable of doing. 


At X, the faculties seem to feel that human knowledge is too broad and | 


various to be comprehended under one program for general education. Yet | 
they recognize that courses for non-majors cannot be the conventional intro | 


ductory ones for beginning specialists. Their ideal is to give each student” 
an opportunity to develop some interests outside his own field, and this) 


purpose provides whatever integrating concept exists. 


* 


Among the required courses, economics and psychology are difficult to 
integrate with history and literature. We observe, in general, that scientific 
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vily loaded | subjects usually represent a problem in integration. Perhaps greater clarity 
vill provide | about the objectives of General Education and their application to engineering 
to modify | students would be of assistance in this connection. 

lly, into a | 

CONTENT 

it. Certain | 

yroadening’ | TuerE is nothing in a good scientific education that incapacitates a man 
tudies. | for citizenship. 


2 


evelopment 1 A not negligible number of technical men try on their own to broaden 
ns. In the | the content of their courses. Perhaps there is even more tendency to do this 
humanities | because of the comparatively weak social science program. Those of us who 
chnological 7 are interested in an effective over-all program in humanistic-social studies, 
e most ap- | must guard against breaking down the trend in many of the degree granting 

' departments to present valuable humanistic-social studies information inte- 


j grated with the technical subjects. 


ficance and | 

ited in the 

nistic-social | The program is poorly balanced between the humanities and the social 
they might | sciences. The only social science is Economics (four hours). No courses in 
ill throw it | government, political science, sociology, or psychology. 

ring educa- Among the humanities there is no course in history, which is generally 
nistic-social | regarded as important in non-technical programs for engineers. 

s and must/ §_ Hence there is no balance of any kind. Indeed, our opinion is that 
sciences in| though the program may properly be called non-technical, to call it liberal is 
gineers. It/ debatable. 


prevent the | 
th they are | The second and third criticism would also seem to support the view that 


_ one of the abiding dangers of general education is that the wide sweep of 
generality will become divorced from the patient and systematic examination 


_ of concrete fact. 
> broad and 


cation. Yet | 
tional int | =~ Wholly apart from the content and level of the psychology course is the 
ach student question of what is expected of it. The psychologists are trying to teach a 
ld, and this! complex subject with a specialized vocabulary in the best way they know 
how. The engineers, however, view psychology as the key to successful 
“human relations, and they tend to look upon it as a sort of college-level Dale 
Camegie course, one which will teach the students to be better poker-players 
» difficult to//than their fellowmen. This bastardized concept of what constitutes psy- 
hat scientific | chology and human relations is bound to keep the engineers dissatisfied with 
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: 


686 JOURNAL OF ENGINEERING EDUCATION April, 1956 


any real offering which attempts to give a psychology course at the college 
level with real intellectual content. 


It will be noted that X has abandoned the regular freshman composition 
course. More writing has been incorporated in the first two years to com- 
pensate, and it is the feeling of the Humanities group that subject matter and 
thinking are more important than expression. Others that we interviewed 
felt that the level of student composition had improved greatly since the work 
in formal composition was abandoned. It was generally agreed, however, 
that the X students were superior, though some professors still indicated that 


they were woefully weak in grammar and spelling when they arrived on} 
campus. All we talked with felt that this was a way in which other schools} 
could benefit by following X’s lead. In any technical institution, time is 


limited for work in the humanities, and it was the consensus that this limited 
time could not be wasted on a formal review of grammar or on writing themes 
on “A Day at the Beach.” Students once interested in ideas and taught to 
handle them could be persuaded to be decent in expression. 


The two-year Social Science sequence aims to provide an integration of 
American history, political science, economics, and sociology. It is taught by 
instructors from those fields, and the problem approach and case method 


enable them to use an integrated approach to the topics under discussion > 
This Social Science integration is not required of engineers at the present time, | 
although it will probably be included among the choices which can be made} 


after the new program is adopted. The professor in charge of the cours 
felt that it would be an excellent course for engineers, although some time 


would be required to build up the courses and staff to take care of the large) 


number of engineers who might choose to take it. 


The chairman of the economics department, however, did not view th) 
Social Science sequence with such enthusiasm. He believed that the studet/ 
would learn more economics from a one-semester 3-credit hour course it} 


regular economics than he would get from this two-year integrated sequent 


Interestingly enough, the chairman of the economics department felt that th) 
economics included in the integrated social science sequence was more highl | 
technical than that in the standard economics course. Yet his criticism way 
that the integrated course gives only a “smattering” rather than any wel) 


grounded fund of knowledge. 


The integrated courses in literature do not involve faculty members froa 
several disciplines. Rather, the integrative concept is one which involv) 
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a literary approach to non-literary subjects. Thus there is a course which 
deals with ethical problems in modern literature—how they are treated by 
the writer and the reader. Then there is a course involving the treatment 
of social issues at work in American literature, and one which involves the 
reading of a number of literary masterpieces with particular attention directed 
to the psychological behavior of the characters. The major emphasis in 
all these courses seems to be in the ideas, rather than in the form and content 
of the literature, and to that extent they differ from what many might 
regard as the traditional literary approach. 

The question might arise, not as to whether it is good to teach psychology 
through the medium of the novel, but whether the English professor knows 
enough psychology to present a course which has some intellectual validity 
in the field of psychology. Similarly, is the English professor a qualified 
sociologist, so that he can give a valid approach to social issues through 
the medium of the novel? Perhaps the integration is in reverse in these 
cases; and maybe the psychologist might better give the course which deals 
with social criticism expressed in literature, and the philosopher give the 
course involving the treatment of ethical problems in literature. Granted 
that teaching psychology, philosophy, and sociology through literature is a 
valid approach to those subjects, the question remains as to whether men 
trained in these specialties or men trained in English should perform this 
task. This question does not seem to have been asked by those who present 


these courses. 


A remarkable degree of integration is achieved with such devices as the 
concept of comparative cultures, of man struggling against institutions, of 
historical change, and of continuing problems facing mankind. 


The present procedure is marked by an attempt to integrate by making 
selective analyses of certain aspects of social activity centered within a whole 
context of human society and culture. No survey is given of the various 
branches of the social sciences as such. An attempt is made to center atten- 
tion on developing a holistic understanding of human relations instead of 
emphasizing descriptive knowledge alone. From this study, it is hoped that 
pom will learn to use factual information for the activation of critical 

ng. 


ARRANGEMENT 


THE general pattern at X seems to be thoughtfully worked out and to be 
generally successful. The four-year required sequence, running through the 
whole undergraduate curriculum appears to work well. Not much has been 


a 
4 


688 JOURNAL OF ENGINEERING EDUCATION April, 1956 


done in integrating this program with the professional work, but this does 
not appear to be thought necessary. As a matter of fact, the professional 
faculty seems to feel that the Humanities work should be as different as 
possible from the technical work; though the obvious high standards of the 
program are what makes it acceptable. - 


As the documentary section will indicate, there has been a constant effort 
in the Humanities Department at X to present a sequential development so 
that by the senior year the student has had an educational experience as 
rewarding in this field, and as searching, as in the scientific-technological stem. 
There is a considerable leeway in the individual courses for experimentation 
by the instructor, and the classes we visited show that the students receive 
the humanities work in the same fresh, experimental way. They enjoy the 
work and profit considerably from the sequence of courses set before them. 


In those cases where the humanities are introduced in the senior seminar, 
it is felt that real success is achieved. Engineering students are impressed 
when an engineer gives a lecture on art or music and shows enthusiasm for 
the arts. The teachers feel that this is much more effective than bringing in 
people from the arts to teach their own specialty. Evidence of efficacy can 
be seen in some real art work (notably sculpture) produced by engineering 
students under this influence. 


In general, as very successful key courses are evolved, these will probably 


be required in lieu of some of the present electives. At least one elective _ 
will remain (perhaps last term senior year) because of the strong feeling — 
here that the mature student should get a chance to pursue a personal interest | 


and to make an intellectual choice. 


X University appears to have achieved the high goals of the best ideals of 
engineering education. It turns out educated young men who are trained for — 
engineering, rather than specialists trained in engineering with a limited | 
acquaintaince with arts. X has clearly chosen to teach the spirit, the ideal | 
of the arts, rather than to force on all engineering students regardless of | 
abilities or interests a prefabricated unit of courses labeled humanistic-social. | 
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Many members of the engineering faculty, and particularly the adminis- 
trative staff, are truly interested in general education as a means for providing 
opportunity for students to learn about other important areas of human knowl- 
edge and to develop into spiritually conscious individuals who participate 
in society. They are searching for a way to accomplish this without forcing 
on a great many students and faculty members a system of values and a 
selection of fields for study which represent the views of only a few. When- 
ever a prescribed and limited program is drawn up it must represent a selection 
according to particular standards, so they face a dilemma. 


Controls over election: Except for ROTC, students have considerable 
liberty of election. Students are sometimes discouraged from electing courses 
in the College of Arts and Sciences because upper division students are 
penalized in lower division courses in the number of credits allowed; engineer- 
ing students often do not have the prerequisites for upper division liberal arts 


courses. 


Attempts to integrate the various courses in the humanities program 
seem to have been few. Apparently the assumption has been made that 
students will make their own integrations without the faculty helping them 
by means of studied attempts at integration of course content. Evidences of 
growing concern about the problem were detected, however. The interest 
of securing men trained in fields not now represented in the Division is one 
of the evidences. There is also a logic in the sequence of the required courses. 
Yet the observer cannot help but feel that integration will come slowly because 
the tradition of rather specialized courses has been strong and because the 
tradition of few department meetings precludes the necessary planning. 


The problem of general education for engineers is not essentially dif- 
ferent from the problem of general education for any other specialist. How- 
ever, for a number of reasons it was the College of Engineering on this campus 
which faced it first. In the first place, the College of Engineering is one 
of the oldest and the largest of the professional schools. Then too, the 
crowded curricula made it essential to have particular concern for the optimum 
utilization of the limited time available. Finally, the importance of years of 
active interest by the ASEE in this problem is not to be underestimated. 


The engineering student was quite generally regarded as careful and 
intelligent but overdemanding with respect to precision in the reading and 
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thinking he performed within the liberal arts program. Apart from diff- 
culties occasioned by his very heavy load in engineering and the subordinate 
role in which he saw the liberal arts, it was felt that he had trouble working 
with general ideas and tended to get lost in details. The liberal subject hee 
matters interested him but were rather hard for him to “lay his hands on.” 


not 
* 
ADMINISTRATION 
Tus institution confirms the impression received elsewhere that probably the 
the all-important factor in the success (or even the setting up) of a progressive | —_for 
humanistic-social program is the interest of the key engineering people | _ the 
especially the Dean of engineering. It seems to be an axiom that if the | seer 
Dean really wants it, he can get a worth-while program, whether the school | — dis« 
is a university or an engineering college. And if he doesn't, nothing tion 
much is likely to happen. Also, here as elsewhere, it seems certain that for 
any really live birth is going to involve labor-pains. 
evel 
At the present time there is a very friendly, but unproductive, relation | are 
ship between the engineering and the arts faculties. They do not get together | oy 
to discuss problems of common interest and might just as well be on separate | 
campuses as far as any interchange of thought upon matters with which this | 
Humanistic-Social Project is concerned. It appeared that the liberal arts | 
people were ready and willing to co-operate in improving the liberal studies | __rega 
program in the school of engineering if and when they are invited to do s0,| _ inch 
but it does not seem likely that they will take any initiative. able 
clair 
clea: 
To sum up: the development and administration of the present program | om 
has been handled democratically (by committee action) but under the very a 
strong personal leadership of the Dean. The compromise seems to be working | pa 
very well here, and should continue to. 7 
tion 
their 


One fact that stands out is that the underlying philosophy of the general | arts 
education program and the aims of its four courses have not been adequately} The 
explained to either the engineering faculty or the student body. Possibly! _ the < 
it is necessary to ram through programs of general education for engineers, what 
(many would deny that it is necessary) but once these programs have beet! in th 
set up it would seem to be extremely important to explain them as fully %) of th 
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possible. If the Engineering School faculty could have been given a larger 
role in the creation of the general education program, their attitude toward 
it undoubtedly would be both more hospitable and better informed. But 
because they feel it was foisted on them, they tend to take a hostile know- 
nothing stance toward the general education program. 


The faculties of the two schools have little in common and do not discuss 
their mutual problems. In general the engineering faculty have little regard 
for the objectives or capabilities of the arts and economics staffs, and deplore 
their lack of initiative in coming up with suggestions. The staffs in A and B 
seem afraid of the engineers. They are on the defensive, and are afraid to 
discuss their portion of the curriculum because they fear that if it is men- 
tioned, it will be cut out. There is not the mutual regard that would make 
for a healthy situation. 


2 


Notably absent was any over-all planning committee for the college or 
even such a committee for the engineering departments alone. Departments 
are virtually sovereign states at X and maintain very little diplomatic inter- 
course. 

2 2 


While this may explain why the engineering faculty can make decisions 
regarding the arts program for engineers without bothering too much about 
including the arts faculty in its deliberations, we do not consider this desir- 
able. Despite the fact that the committee on the humanistic-social stem 
claims that it intends to consult the arts people, we feel that this matter so 
clearly involves the arts faculty that they should be included in the delibera- 
tions and have a real voice rather than merely be consulted at intervals. The 
problem is intimately concerned with the capabilities and content of the 
humanistic-social courses, and the humanistic-social faculty should not be 
excluded from the deliberations. 

It is doubtful if the engineers possess adequate knowledge of the func- 
tion and purposes of the humanistic-social courses to be qualified to pass on 
their values to engineering students. We would also be opposed to the 
arts faculty by itself deciding what would be best for engineering students. 
The most desirable course would obviously be to have a joint committee for 
the discussion of these curriculum changes. The engineering staff may know 
what is best for an engineer, but the arts people would also know what is best 
in the humanities and social sciences. We deplore this attempt on the part 
of the engineering faculty to make decisions regarding the humanistic-social 
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stem without incorporating the humanistic-social faculty in deliberations of lik 
this nature. m 


2 


Careful planning by groups larger than departments may be more difficult 
because of lack of communication between parts of the campus. Thus, some 


members of the engineering staff feel that a one-semester rather than a two- | ag 
semester course in economics would be desirable, since students could then | git 
elect a semester of another social science. The head of the economics depart- | of 
ment felt that such a course should be given. Yet neither side was aware of | ug 


the feelings of the other. 


Quite notable and commendable was the spirit of cooperation and mutual | 
understanding existing among the deans, engineering faculty and _ liberal 
arts teachers, as well as in the ranks of the latter themselves. Even where 
important differences of opinion existed, the personalities of the men involved 
managed to keep those differences within the bounds of patient amicability. 


2 


Although the engineering staff is solidly behind their humanistic program, | 
they do not necessarily understand it. They believe that separate depart- 
ments of English and mathematics are essential for engineering students to 
receive sympathetic treatment and efficient handling in those areas of instruc- 
tion. The question might well be raised: on a university campus, is the | 
creation of a separate English or humanities department in the College of 
Engineering the best permanent solution of the problem? The staff of the | 
College of Engineering on this university campus would emphatically answer | 
“Yes.” 


The lack of joint planning with the School of Engineering seems to me F 
one of the obvious reasons for the “orphan status” of the staffs of the inter ~ 
departmental courses. If they themselves were somehow part of the engi 


neering faculty, their status would be better. If they could work with engi | Pi 

neering faculty they might be more aware of the particular needs and interes _ wih 
of their students. : 

Our impressions were definitely that the humanities were taken seriously _ si 

at X by students and faculty, that they were planned and taught effectively, 4 os 

that staff morale and ability were outstanding, and that other engineering — 3 inde 

schools could profit from studying the X program. It was also clear that | & tt 


lack of funds prevented the department from doing many things they woul 
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like to do (more with music and fine arts, for example) and from having a 
more attractive physical environment in classrooms and offices. 


It is difficult to see how these programs can be as effective in practice 
as they are on paper, since teaching loads would seem to make almost impos- 
sible the kind of work which an interdepartmental course requires. (Sections 
of 35 appear to be considered normal, and each instructor carries five, two 
usually interdepartmental, the rest departmental courses. ) 


There is a need here for lighter loads, smaller sections. Our report should 
emphasize the fact that “integrated” courses demand a great deal of the in- 
structor and of the student. 

Occasioned in part by large classes, the predominance of the lecture 
system here at X as elsewhere obstructs the development of the student's 
understanding and judgment. 


The personal meeting of teachers and students—developed frequently in 
an informal manner at X—represents an important part of educational experi- 
ence. In this respect, auxiliary tutorial systems (especially advisable for 
honor students) and extra-curricular programs in the humanities and social 
sciences might prove to be of great assistance. 


Again it should be emphasized that staff members who teach in the inte- 
grated program are not severed from their own departments, and they are 
definitely not penalized from taking on the extra interest. Quite to the 
contrary, staff members who are teaching in the integrated courses are achiev- 
ing academic promotions and salary increases much faster than the average 
for the college. 


There is a need for giving staff members of integrated courses some kind of 
autonomy. Apparently if integration is to be carried on on more than one 
level as it is in this institution, staffs on the separate levels must be made 
independent of each other. (It was interesting to observe that the directors 
of the separate humanities and social studies sequences reacted to the com- 
bined social-humanities sequence in much the same way that the heads of the 


be 
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conventional departments did to them and their courses.) Somehow a man’s 
advancement must be tied in with his work in the integrated sequence. 


TIME 
ADMINISTRATIVE backing for the program and active faculty support are further 
indicated by the high percentage of time devoted to the humanities and social 
studies. This institution proves that even in a university, it is possible to 
devote at least one-fifth of the engineering student’s time to non-technical 
work without his technical training suffering unduly. At least the persons 
interviewed had no feeling that their students were at any disadvantage when 
they were seeking employment. 


o 


The particular need of students in engineering (and in other professional 
programs as well) is for compression. Programs are invariably bulging at 
the seams with content, and an extremely limited amount of time is available 
for the humanistic-social studies. Since there is insufficient time for separate 
introductory courses in each of the many fields of interest, it is essential to 
provide integrated courses embracing many fields and unconfined by the limits 
of departmentalized subject areas. 


The department of X and the department of Y cooperate rather well with 


the engineers, but the department of Z sits in cathedra even more obstinately 


than the A department. It offers a special course for engineers, but ap- | 
parently despises itself for doing so. I spent a half an hour trying to make | 
the chairman see that a man might benefit from a one-year course in Z| 
even if he had no time for more, but he seemed to persist in his opinion | 
that creatures like us and our engineering students—and indeed all who were _ 
not Z majors—belong to the lower orders. I have seldom met so sacerdota / 


an attitude even among physicians. 


Few of the engineering faculty have any observable concern about the | 
general studies phase of the program although there is no antipathy towards it. | 


Members of the engineering departments are seemingly a bit apprehensiv f ‘ 
that if too much attention is given to the humanities and social studies the | 
technical competence of the student will suffer. Several times the comment | 
was made that “after all the main thing we are supposed to do is prepare 


this boy for the technical assignments that he will face after graduation.” 
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The general direction in which the humanistic-social program is aiming, 
with integrated general studies continuing throughout the four years but 
concentrated in the more mature years, is excellent. (This is made possible, 
in part, by the extent to which the engineering work is pushed into the fresh- 
man and sophomore years.) The time devoted to humanistic-social studies is 
still far too small—of the order of 10 percent of the total. An increase in this 
percentage could be brought about, it would seem, by the same sort of inte- 
grating scholarship in the technical courses which the engineers have insisted 
upon in the humanistic-social area. 
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Representative Humanistic-Social Sequences 


CALIFORNIA INSTITUTE OF TECHNOLOGY 


Year Term Course Description Units 
t «a8 English: Reading, Writing and Speaking 6 
1,2,3 History of European Civilization 5 
II 1,2,3 History of the U. S. 6 
1,2 Economics 6 
3 Human Relations or 


Industrial Organization or 


Business Law 7 
III 1,2,3 Introduction to Literature 8 
IV 1,2,3 tPublic Affairs 2 
Senior Humanities * 9 
* Courses chosen by the student from a list including: 
Modern Poetry Modern Drama 
Literature of the Bible American Foreign Relations 
Modern Russia Military History 
Modern France Modern Germany 
Political Behavior Political Parties ’ 
The Political Novel Psychology | 
Ethics Logic 4 
Industrial Relations American Literature 3 
Foreign Area Problems 
3 term courses are required. 
+ This course is described in detail on page 726. 
CARNEGIE INSTITUTE OF TECHNOLOGY ; 
Semester 
Year Term Course Description Hours 
I Fall English Composition I 3 
Historical Development of Western Civilization I 3 
Spring English Composition II 3 sO 
tHistorical Development of Western Civilization II 3 ‘ 
II Fall {Economic Analysis and Contemporary Problems I 3 
Spring tEconomic Analysis and Contemporary ProblemsII 3 © 
III Fall Psychology of Human Relations 3 «#é 
Spring Introduction to Literature 36hC«¢iéég 
IV Fall Electives: normally one in the humanities 3 6C«ié 
Spring and one in social sciences 3 O°¢£ 
30 


+ This course is described in detail on page 704. 
t This course is described in detail on page 717. 
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In his senior year, the student selects a course from each group—one from Group A 
and one from Group B. 


SEMESTER 


Group A Group B 
Evolution of the Modern Russian State Problems in Human Relations 
Philosophies and Politics I The Business Enterprise and Government 
Problems of Philosophy Control 
American Social and Intellectual History Economics of Labor 
Modern Drama Government Finance and Taxation 
American Literature Individual and Social Adjustments 
Modern Novel Social Interactions 
Studies in Poetry I Psychological Foundations of Industrial 

Behavior 


SPRING SEMESTER 


The Social Background of Art Economics of Business Finance 

The Far East: Contemporary Period Business Cycles and Economic 

Modern Germany Stabilization 

Philosophies and Politics II Politics and Governmental Process 
History of Science Economics of Money and Banking 
Comedy in Literature . Individual and Social Adjustments 
Classical Literature in Translation Psychological Foundations of Industrial 
Studies in Poetry II Behavior 

Shakespeare 


CASE INSTITUTE OF TECHNOLOGY 


Semester 

Year Term Course Description Hours 
I Fall Composition I 3 
tThe Background of American Democracy 3 
Spring Composition II 3 
tThe Background of American Democracy 3 
II Fall {The Background of Western Civilization I 4 
Spring {The Background of Western Civilization II 4 
III Fall {The Background of Western Civilization III 4 
Spring }The Background of Western Civilization IV 4 
IV Fall Non-technical elective 3 
Spring Non-technical elective 3 
34 


t This course is described in detail on page 722. 
{ This course is described in detail on page 706. 
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CITY COLLEGE OF NEW YORK 


Semester 
Year® Term Course Description Hours 
I Fall English I (composition) 2 
tSocial Studies I 3 
Speech I (vocal expression ) 1 
Spring None 
II Fall Humanities I 


3 
tSocial Studies II 3 

Speech II (declamation) 1 

Spring English II (composition) 2 
3 

3 

1 


Humanities II 
tSocial Studies III 
Speech III (argumentation) 


Ill None 
i IV None 
22 ele 
* Year typically taken; considerable flexibility possible. 
+ This course is described in detail on page 714. 
CLARKSON COLLEGE OF TECHNOLOGY 
Semester 
Year Term Course Description Hours 
Y 
I Fall Communication 3 
Spring Introduction to Literature 3 
II Fall tHumanities I 3 
Spring +Humanities II 3 
III Fall Speech 2 
Engineering Economy I 3 
Spring Engineering Economy II 3 
Civilization 3 
IV Fall Problems of Civilization 3 3 
Spring Elective 3 ‘ 
29 
Liberal Studies Electives 7 I 
American Government History of Science I 3 
American Literature II Psychology 4 
American History Since 1870 Introduction to Philosophy F 
Contemporary Fiction Reading Seminar 
Drama Russia and Germany in the 2oth Century | 
China and the Far East Sociology and the Family 
U. S. and World Affairs History of Science II 


+ This course is described in detail on page 709. 
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THE COOPER UNION 


Year Term Course Description 
I Fall English I 
Spring English II 
II Fall Public Speaking 
Spring ¢Civilization I* 
Ill Fall tCivilization II 
Economics I 
Spring ¢Civilization III 
Economics II 
IV Fall tCivilization IV 
Elective? 
Spring ¢Civilization V 
Elective 


* Note the five-term sequence in Civilization. 
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1 Each senior elects a “humanities elective” each term. The registration for the four 


electives is roughly equal. The electives offered are: 
Contemporary Literature and Art 
Economic Geography 
Labor-Management Relations 
Social Philosophy 
+ This course is described in detail on page 712. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


Year Term Course Description 
I Fall tFoundations of Western Civilization 
Spring t¢Foundations of Western Civilization 
II Fall Humanities: {The U. S.: Men and Issues 


or 
§Modern Western Ideas and 


Values 


Spring Humanities: {The U. S.: Men and Issues 


or 
§Modern Western Ideas and 


Values 


Ill Four semesters of electives, three of which must be in the 


& same field, from: 


History 

Modern Languages 
Music 

Economics 

Political Science 
Literature 
International Relations 
Labor Relations 
Psychology 


Two additional semester subjects may be taken in lieu of 


science or engineering electives. 
t This course is described in detail on page 703. 
} This course is described in detail on page 724. 
§ This course is described in detail on page 725. 
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MICHIGAN STATE UNIVERSITY 
Quarter 
Year (Quarter Course Description Hours 
I 1,2,3 Basic 111 (communication skills) 9 
1,2,3 Basic 121 (natural- science) 12 
II 1,2,3 Basic 231 (social science) 12 
Ill 1,2,3 Basic 241 (humanities) is taken in the junior 
or year by students in the Electrical and Metal- 
IV lurgical Departments; in the senior year by 
Agricultural, Chemical, Civil, and Mechanical 
engineers 12 
45 
NORTH CAROLINA STATE COLLEGE 
Semester 
Year Term Course Description Hours 
I Fall Freshman English 3 To 
Spring Freshman English 3 All 
History 3 22 
II Fall Economics 3 
Spring Literature 3 
III Fall tContemporary Civilization 3 
Spring ¢Contemporary Civilization 3 
IV Fall {Contemporary Issues I 3 
Spring Elective*® 3 
27 
* Contemporary Issues II 
Recent United States History 
The American Mind 
American Parties and Pressure Groups 
Human Relations in Industrial Society 
Philosophical Analysis 
The Evaluation of Economic Ideas 
+ This course is described in detail on page 708. 
t This course is described in detail on page 728. : 
STANFORD UNIVERSITY 
Quarter 
Year® Course Description Units 
I English Composition and Literature 9 
II tHistory of Western Civilization 12 
Ill Social sciences—Choice of general-education courses 
in two of the following fields: psychology, economics, 
sociology, political science, anthropology, geography 10 
IV Humanities—Choice of general-education courses in 
two of the three areas (1) the Fne Arts, Music, 
Drama, (2) Philosophy and Religion, (3) Literature 8 
IV Scientific writing _3 
42 


* Year typically taken; considerable flexibility possible. 
} This course is described in detail on page 702. 
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UNIVERSITY OF WASHINGTON 


Year Course Description Quarter Hours 
II Report Writing 2 
Techniques of Communication 3 
Ill Humanities—Social Studies 3 
Humanities—Social Studies 3 
Humanities—Social Studies 3 
General Economics 3 
Ill Modern Reading Elective 
or Technical Writing Elective 
IV Business Law 3 
IV Humanities—Social Studies 2 
Humanities—Social Studies 2 
Humanities—Social Studies 1 
Industrial Relations 3 


: Total quarter hours for various curricula: 


AE. Ch.E. C.E. E.E. M.E. Min.E. Ceramic E. Metal.E. 
22 20 28 26 27 14 25 16 
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APPENDIX C 


Courses of Special Interest 


(The following course descriptions have been written by 
representatives of the institutions involved. ) 


Course title: History oF WESTERN CIVILIZATION 
Institution: Stanford University 


Details: 12 quarter hours (4 units per quarter, 3 quarters). 
This is a required course, generally at the freshman level. 
This course is required of all Stanford students. 
Prerequisites—None. 


Purpose: 
As part of the general education program at Stanford, this course provides 
a historical survey of the background and development of the Wester 
tradition. 


Course description: 


The course starts with prehistoric man, traces the rise of the early civiliza- | 
tions of the Near and Middle East, and then considers Greco-Roman | 


antiquity, the Middle Ages, and the modern period. Social and cultural 
developments are given equal attention and in the more recent period 
(since 1500) scientific and technological progress are considered along 
with the rest of the social and cultural history. Also the growing contacts 
of the West with the Far East, Russia, and Africa are given attention. 


Texts and other materials used: 
Burns, E. M., Western Civilizations, their History and their Culture. 


In addition there are extensive readings in contemporary sources and in q 
special studies. The text-book reading comprises about one-fifth to 


one-quarter of the total. 


Supplementary comment from the institution offering the course: 


In order to achieve more efficient and searching analysis, three of the four | 
meetings each week are given over to discussions in sections of 25 each | 
or less. The fourth hour is given to a lecture to the whole group by 4 
specialist in the subject under consideration, either from the History 
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Department or some other, e.g., Classics, Philosophy, Chemistry, Religion, 
etc. The discussion method has proved very successful here, because the 
sections have been kept small. 


Further inquiries about this course may be directed to: 
Professor William C. Bark 
History Department 
Stanford University 
Stanford, California 


Course title: FOUNDATIONS OF WESTERN CIVILIZATION 


Institution: Massachusetts Institute of Technology 


Details: 3 semester hours (3 class meetings per week for 15 weeks), 2 
semesters required. 
Required course at the Freshman level. 
Designed for science and engineering students. = 
Prerequisite—None. | 


Purpose: 
This General Education course, focusing on peak periods in the experi- 
ence of Western Man, aims to sharpen the student’s awareness of what it 
means to be human, of human aspirations and human possibilities, of 
challenges and responses, at the same time that it provides rigorous 
training in reading and writing and a basis for later work in the separate 
scholarly disciplines. 


Course description: 
Half of the first semester goes to 5th century Athens, the remainder 
to the Middle Ages. The second semester is concerned with selected 
facets of early modernity, the 16th and 17th centuries, starting with 
problems that are mainly political and moving on to the effects of 
the rise of science on philosophy and political theory. 


Texts and other materials used: 
There is no text; indeed the use of secondary materials in general is 
slight. The required reading is mainly in great books, in full or in large 
chunks. Included are such titles as: Antigone, Medea, Hippolytus, 
Thucydides’ Peloponnesian War, Plato’s Gorgias; selections from Aquinas, 
Dante’s Divine Comedy, Joinville’s Memoirs of the Crusades; More’s 
Utopia and Roper’s Life of More, Machiavelli's The Prince, Marlowe’s 
Dr. Faustus, a Shakespearian play (Richard II or Lear or Othello), 
some Montaigne, some Calvin, Bradford’s History of the Plymouth 
Plantation; Galileo’s Dialogue of the Two World Systems, Hobbes’ 
Leviathan and Locke’s Second Treatise. Work in other primary and in 
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secondary or “background” materials is available at the option of 
individual instructors. 


Supplementary comment from the institution offering the course: 
The course is taught in discussion sections supplemented with individual 
conferences on a regular and continuing basis. Except for the required 
treatment of the common titles, a stated minimum theme writing load, 
and the need to prepare students to meet a common final examination, 
instructors have a great deal of freedom in working out their own 
syntheses, following special lines of interest, etc. Regular staff meetings 


enable the practitioners of various disciplines, history, literature, philos- 
ophy and the like, to educate one another and open up possibilities of 
different approaches to materials which are in many cases quite removed 
from the teachers’ various specialties. The teaching staff includes full 
professors as well as young instructors. The reading lists are scrutinized 
annually and changes are put through according to a consensus of the 
full group. The reading and writing approach is supplemented by art 
shows through which students are taken by their instructors. It is hoped 
that we shall eventually be able to work in music on a comparable basis. 
One section of qualified students who have expressed the desire to do so 
does the reading and carries on as much of the discussion as possible 
in French. 


Further inquiries about this course may be directed to: 
Professor E. Neal Hartley 
Humanities Department 
Massachusetts Institute of Technology 
Cambridge 39, Mass. 


Course title: HisrornicAL DEVELOPMENT OF WESTERN CIVILIZATION 
I anp II 


Institution: Carnegie Institute of Technology 


Details: 3 credit hours each semester. 


This is a required course at the freshman level. q 


The course is designed particularly with engineering students in mind ~ 
—though by now it is considered by its staff as perhaps equal | 
suitable for other freshmen. 


Purpose: 
(1) to train the students in the historian’s basic ways of correcting | 
the selection and ordering of evidence on human affairs nies | 


and in bringing questions or assumptions important to them into | 


meaningful relation to such organized evidence. 


Cc 


Te 


Sup 


4 


oril, 1956 


ytion of 


dividual 
required 
ng load, 
nination, 
eir own 
neetings 
philos- 
ilities of 
removed 


ides full 


rutinized | 


is of the 
d by art 
is hoped 
basis. 
to do so 
possible 


AZATION | 


s equally 


sorrecting 4 
hem into 


APPENDIX C—COURSES OF SPECIAL INTEREST 705 


(2) to improve and deepen their understanding of central institutions 
and problems in the 2oth century world, through historical analysis 
under the teachers’ guidance. 

(3) to stimulate their interest in historical literature for itself, and to 
train them in perceptive reading and in orderly and clear exposition. 


Course description: 


Runs from 31 B.C. to present, stressing throughout the process of arriving 
by historical methods at sound judgments on the particular interpretations. 
First Semester: Roman Empire, early Christians, Germans, and the story 
of their interpenetration (8 meetings); rise and development (1000-1300 ) 
of economic life, church, feudal government, and culture (8 meetings); 
Renaissance art and politics; church reforms and economics from Luther 
to Dutch Republic (9g meetings); government and commerce, including 
Colbert, Robinson Crusoe, and Adam Smith (6 meetings); science, En- 
lightenment, and revolutionary theory and fact, from Galileo to the Terror 
(11 meetings ). 

Second Semester: the combination of Napoleon and reaction with indus- 
trial advance and reform theories, climaxing in 1848 and Marx (11 meet- 
ings); Darwinism, Bismarck, Socialism, imperialism, and power alliances, 
critique of nationalism, Shaw’s Major Barbara (11 meetings); science and 
art since 1880, including Freud, J. H. Poincaré, Einstein, and the Impres- 
sionists (5 meetings); First World War and economic results, Com- 
munist Russia and Hitler, New Deal and Socialist Britain, World War II 
and its resultant problems for colonial areas and U.N. (13 meetings). 


Texts and other materials used: 


Ferguson and Bruun, Survey of European Civilization, selections totaling 
about 40% of reading assigned. (Students buy this and Heffner; other 
readings are on library reserve. ) 

Heffner, Documentary History of the United States, seven readings used. 

Heaton, Economic History of Europe, about 100 pages used. 

Source readings, selected, from Tacitus to Col. Nasser. 

Interpretative analyses, selected, from Gibbon to Walter Millis. (The 

latter vary in length from two-hour reading to a page; as far as possible 

they are in the variety of books that might turn up in an average per- 
sonal library. ) 


Supplementary comment from the institution offering the course: 


The students are divided into sections of 25-30, and class time is spent 
discussing the problems raised by each day’s assignment. Assignments 
are shaped with care to give training in the skills needed for homework 
preparation: starting with simple note-taking and map exercises, they 
build up through more difficult exercises and study questions toward 
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the goal of successful independent study. The instructors are individ. | 
ually responsible for adjusting the sequence of assignments, and repeti- | 
tions of training, to fit the progress each section makes. 
The readings, though providing over-all survey coverage, are chosen to | 
focus narrative detail, substantial source reading, and conflicting interpre. | 
tations, at a limited number of precise historical points. Students are | 
expected, in class and in examinations, to reach their own conclusions, 
and they are helped in many incidental ways to understand that this ” 
training in judgment is directly transferable to life and work after | 
graduation. 


Further inquiries about this course may be directed to: 
Professor P. L. Ward, Head 

Department of History 

Carnegie Institute of Technology 

Pittsburgh 13, Penna. 


Course title: Taz BACKGROUND OF WESTERN Civizization I, II, II], 
AND IV 


Institution: Case Institute of Technology 


Te 


Details: 4 hours per semester. The course runs through the sophomore and | 
junior years. 
Required of all sophomore and junior engineering students. 
The course is designed particularly for engineering students. 
Prerequisite—required courses of the freshman year: 
American Democracy I and II and Composition I and II. 


Suy 


Purpose: 
(1) To give the student knowledge and understanding of the culture! 
and society in which he lives by acquainting him with the development _ 
of that culture and society from its beginnings to the present time; | 
(2) To provide the student with some understanding of the origins and | 
evolution of modern science and technology and to make him aware o|_ 
the social and cultural impact of scientific and technological develop 
ments, thereby making the student think of his future career in othe | 
than purely vocational terms; (3) To acquaint the student with Westen | 
philosophic, religious, and social thought so that he may work outa) 
satisfactory personal philosophy; to develop, through discussion and study 
of art, literature, and music, his aesthetic tastes and critical judgment; 
to broaden and enrich his life as a human being by exposing him t/ 
some of the best of human thought and activity in the heritage of Westem | 
Civilization. 4 
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Course description: 


The course uses a chronological framework, starting with the Greeks and 
continuing to the present day. Within this framework, an attempt is 
made to integrate all the aspects of a society—political, economic, social, 
cultural, scientific and technological—into a meaningful pattern. The 
course is limited to Western Civilization and, while the entire panorama 
of Western history is covered, there is no attempt to provide equal cover- 
age for all periods. Emphasis is placed on those historical periods 
which have the greatest relevance to the present; for example, Greek 
civilization occupies approximately 12 per cent of the course, Roman 
civilization only about 6 per cent, while fully half the course is devoted 
to the period from 1789, including one quarter on the period since 1914. 
Emphasis is placed on developments in science and technology, the social 
and cultural milieu from which they issued and their impact upon society. 
The course is not limited to a political and economic survey; fully half 
the time is devoted to cultural concerns, including religion, art, philos- 
ophy, music, and literature. 


Texts and other. materials used: 


Easton, The Heritage of the Past 

Brace, The Making of the Modern World 

Knoles and Snyder, Readings in Western Civilization 

This is supplemented by numerous outside readings from duplicate copies 
in the library plus a collection of slides, recordings, reproductions of 
masterpieces of painting and sculpture and other visual aids. 


Supplementary comment from the institution offering the course: 


This is not a large lecture course. In order to facilitate discussion, the 
course is given in small sections not exceeding twenty-five men. The 
staff are trained in various disciplines: historians, specialists in literature, 
philosophers. While this results in a variety of emphases, the staff, num- 
bering sixteen, use a common syllabus of required work and common 
final examinations. Advantage is taken of the diversity of staff by 
changing instructors each semester. 

The student is asked to buy a textbook and book of readings. In addi- 
tion, over one third of the assignments are made in multiple copies of 
books on reserve in the Case Institute library. Extensive use is also 
made of audio-visual aids. During the final semester of the course, the 
student devotes about one quarter of his time to an individual or group 
research problem in which emphasis is placed on the methods, sources, 
and problems of such investigation in the humanities and social sciences. 
Because of the breadth and unusual emphases of this course, the staff 
has found existing texts and anthologies inadequate and has undertaken 
to prepare its own. 
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Further inquiries about this course may be directed to: 
Professor Robert L. Shurter, Director 
Division of Humanities and Social Studies 
Case Institute of Technology 
Cleveland 6, Ohio fs 
or 
Professor Frederick L. Taft 
Executive Officer 
Department of Language and Literature 
Case Institute of Technology 
Cleveland 6, Ohio 


Course title: ConTEMPORARY CIVILIZATION 
Institution: North Carolina State College 


Details: 3 semester hours each of two semesters; total 6 semester hours. 
Required course at junior level. 
This course is designed particularly for engineers, but open to others. 
Prerequisites—one semester each of European History, Literature, 
and Economics. 
Purpose: 
The central purpose is to extend the student’s knowledge of the funda 
mental ideas and forces that continue to shape the modern world, with 
particular emphasis upon the relationships that exist between science ~ 
and technology on the one hand, and political, social, philosophic and 
artistic developments on the other. 


Course description: 
The medieval world view is examined first as a background to the | 
scientific revolution of the sixteenth and seventeenth centuries; that 
revolution is studied particularly in the work of Copernicus, Harvey, _ 
Galileo, Bacon, Descartes, and Newton. The Enlightenment, the Amer — 
ican and French revolutions, and the industrial revolution are dealt with _ 
both in contrast to the middle ages and as sources of fundamental ideas _ 
and attitudes in contemporary civilization. : 
The second semester deals with nineteenth and twentieth century | 
thought, paying special attention to new developments in physics, astron | 
omy, and psychology that appear to be changing again man’s basic con | 
cepts about nature and his relationships to it. 


Texts and other materials used: 

Readings for Contemporary Civilization (a book of readings speciall | 2 
prepared for this course ) 

Chaucer, The Canterbury Tales 


Co 


Ih 
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Butterfield, The Origins of Modern Science 
The Autobiography of Benjamin Franklin 
Sullivan, The Limitations of Science 
Boulding, The Organizational Revolution 


Supplementary comment from the institution offering the course: 

This is an interdisciplinary course designed to show that at the philo- 
sophic level all human activities, including science and technology, reflect 
similar responses to any given set of basic concepts and beliefs. On the 
practical level, it is hoped that this will help the engineering student 
understand, first that his professional work is not unrelated to that of 
others, and second that his own studies, properly understood, provide 
some bridge to a comprehension of contemporary architecture, music, 
painting, and literature, as well as ethics and political and social theory. 


Further inquiries about this course may be directed to: 
Dr. George A. Gullette 


hours. Department of Social Studies 

thers © North Carolina State College 
Raleigh, North Carolina 
aiterature, 


Course title: Humantries I anp II 
he fund | ‘Institution: Clarkson College of Technology 


Details: 6 semester hours. 
phic and | This is a required course at the sophomore level. 

: The course is designed for engineering students. 

_ Purpose: 
rd to th The purpose of the course is to introduce to the student some highlights 
ries; that of our cultural heritage in literature and the arts, to show how they 
; Harvey, | illuminate human nature, motives, and aspirations, and to give the student 
the Amer | some knowledge of the principles, terms, and techniques of the arts. 
dealt with & It is hoped the student will develop criteria for sound judgment, and a 
sntal idess : high sense of human values. 

_ Course description: 
h century | The first semester spotlights the literature of Greece, the Bible, and 
ics, astro | the Renaissance, with an introduction to architecture and sculpture, their 
basic cot- : problems and techniques. The second semester covers literature from 


the eighteenth to the twentieth centuries and introduces the student to 

: music and the graphic arts, their techniques and forms. The students 

s specially | write three essays and undertake a creative project in one of the arts. 
, Slides, filmstrips, and films are used along with concurrent exhibitions 
in the student union. Books listed below give the scope of the course, 


\pril, 1956 
q 
| 


710 JOURNAL OF ENGINEERING EDUCATION April, 1956 


but some changes are made each year. To achieve some depth, we Cour 
spend more time on fewer works. ! 


Text and other materials used: 
Homer, Odyssey (Rouse translation ). 
Seven Famous Greek Plays (ML) 
Dialogues of Plato (Pocket Book) 
The Bible (Rinehart) 
Chaucer, Canterbury Tales (Coghill trans., Penguin) 
Montaigne, Selections (Crofts ) 
Shakespeare, King Lear (Kittredge) 
Marlowe, Doctor Faustus (Crofts) 
Milton, Samson Agonistes and Shorter Poems (Crofts ) 
Swift, Gulliver's Travels 
Rinehart Book of Verse 
Arnold, Four Essays (Crofts ) 
Dostoyevsky, Crime and Punishment 
Shaw, Arms and the Man 
Steinbeck, Grapes of Wrath 
Sullivan, The Limitations of Science (Mentor) 


Supplementary comment from the institution offering the course: 
Special features of the course are the combining of literature and the arts, _ 
and the creative art project required of the students. | Texts 


As —" 


Further inquiries about this course may be directed to: i 
Professor Donald G. Stillman, Chairman 
Department of Liberal Studies 
Clarkson College of Technology 
Potsdam, New York 


Course title: INTRODUCTION TO THE HUMANITIES , 


Institution: Stevens Institute of Technology 


Details: 4 credit hours each semester of the freshman year. F 
This is a required course at the freshman level. 
The course is designed for engineering students. 


Purpose: 
This course was introduced in 1941 to supplant courses in European © 
History and European Literature formerly given. Although designed | F 


particularly for engineering students, since its inception a similar plan) 
has been recommended and adopted for their freshman introductory § 
courses by some of the leading liberal arts colleges as well as by other f 
technical schools. 
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th, we Course description: 

The first term is a study of the foundations of Western Civilization. 
Instead of trying to present a complete sequence of the development 
of civilization in the West, we have selected certain specially significant 
periods and topics in which the patterns of cultural growth can best 
be observed and analysed in some detail. For five weeks the lectures 
and reading center on the Periclean Age of Greece—the Fifth Century 
B.C. Here the characteristics of classical civilization are well illustrated. 
The next five weeks are concerned with the contrasting structures of 
medieval Christian society in the 12th and 13th Centuries. The last 
five weeks of the term deal with the period of the Renaissance where 
medieval institutions are seen in process of rapid change and the first 
clear signs of the modern age are apparent. In another sense this 
period provides a logical conclusion to the term’s work, since the 
Renaissance is in some respects a synthesis of classical and medieval 
civilization. 

The second term of the course deals with the culture of modern Europe. 
The main emphasis is on the development of modern man and his out- 
look as shaped by (1) scientific method and the Enlightenment, (2) the 
. great social changes implied in the French and Industrial Revolutions, 
he ath and (3) Victorian England as an example of the industrial age. 


Texts and other materials used: 
Reading List—-Term I 

Herodotus, Persian Wars (selections ) 
Plutarch, Lycurgus, Solon, Pericles, Alcibiades 
Aeschylus, Agamemnon 
Sophocles, Oedipus Rex 
Euripides, Medea 
Aristophanes, Lysistrata 
Plato, Apology of Socrates, Phaedo, Republic (Books II and III) 
Thucydides, History of the Peloponnesian War (selections ) 
Oldenbourg, The Cornerstone 
Villehardouin, Memoirs of the Fourth Crusade 
Chaucer, Canterbury Tales (selected) 
Machiavelli, The Prince 
Cellini, Autobiography 


uropeal Merejkowski, Romance of Leonardo Da Vinci 
lesigned | Reading List—Term II 

lar plan) Shakespeare, Richard II, Macbeth 

yductory Moliére, Shopkeeper Turned Gentleman 

oy other “aire, Candide 


?oems (selections ) 
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Young, A., Travels in France (selections ) 
France, A., The Gods are Athirst 

Tolstoy, War and Peace (abridged edition) 
Marx, K., Communist Manifesto 

Leo XIII, De Rerum Novarum 

Maurois, A., Disraeli 

Ibsen, Ghosts, Enemy of the People 
Conrad, J., Heart of Darkness 

Galsworthy, J., Man of Property 


Supplementary comment from the institution offering the course: 


Reading assignments in the course run to 150 or more pages a week. As 
far as practical the readings are in authors contemporary to the period 
studied, although we have not thought it wise to be too doctrinaire in 
this matter. Our aim in choosing the readings has been to present a 
well-rounded picture of many phases of the period studied. We have 
preferred famous works where they were relevant but we have not bound 
ourselves to the dogma of Great Books. In general we have tried to find 
histories with literary value and literature with historical value. 

There are three lectures a week shared equally by three members of the 
Department. Two of them are concerned with the development of ideas 
and institutions and general historical background. The third traces 
the literary influences and manifestations. In the fourth hour the class 
is met in small sections for discussion. A quiz on the current reading 
is given in those sections weekly. Every five weeks the class writes an 


“hour paper” in one of the lecture hours on an assigned topic covering | 


the preceding section of study. The final examination consists of two 


such topics plus an objective test on the material of the lectures of the 


whole term. 


Further inquiries about this course may be directed to: 


Course title: Cu.TuRAL History oF WESTERN CIVILIZATION 


Institution: The Cooper Union 


Humanities Department 
Stevens Institute of Technology 
Hoboken, New Jersey 


Details: Five semesters—11 credit hours. 


This is a required course at the sophomore, junior and senior level. 

The course is designed particularly with engineering students in / 
mind. 

Prerequisite—Freshman English. 


, 
Professor John P. Fife 


Cour 


( 


: 
| ( 
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Purpose: 

The dominant objective in these studies is to lay before the student 
a recognizable pattern of thought and achievement in the past that 
will go some way toward giving him a sense of the continuity of his 
civilization, its principal values and forces. 


Course description: 

Civilization I—the history, literature, fine art, and philosophic thought 
of ancient Greece and Rome. Civilization II—major ideas of the Middle 
Ages and the early Renaissance as seen in the social, political, religious, 
and artistic ideals of the periods. Civilization I[I—literature, science, 
philosophy, social beliefs, and revolutionary ideas from the late Renais- 
sance through the Age of Reason. Civilization IV—major cultural con- 
cepts of the nineteenth century with special reference to: the French 
Revolution, the Industrial Revolution, Romanticism, influence of the 
biological sciences, rise of modern political theories. Civilization V— 
American cultural history from the American Revolution to 1900. Study 
is centered upon Alexis de Tocqueville’s Democracy in America from 
which explorations are made into the social, political, economic, literary, 
and philosophic thought of the period. 

Arrangement of the materials for study is made so that literature, history, 
philosophy, religion, social thought, scientific thought, and the fine arts 
shall be examined so far as possible in concert, these various branches 
of human thought and action illuminating one another. 


Texts and other materials used: 

Setton and Winkler, Great Problems in European Civilization, Prentice- 
Hall, Inc. 

Anderson and Warnock, World in Literature, Volumes I and II. Scott, 
Foresman & Co. 

Pope, The Poetry of Pope—A Selection, Appleton-Century-Crofts. 

Swift, Gulliver's Travels, Rinehart & Co. 

Voltaire, Candide, The Penguin Classics. 

F. Hegel, Reason in History, Liberal Arts Press, Inc. 

Alexis de Tocqueville, Democracy in America, The World’s Classics, 
Oxford University Press. 

Richard W. Leopold and Arthur S. Link, Problems in American History, 
Prentice-Hall, Inc. 

In addition to the regular readings and class work in the Civilization 

courses the following special features are scheduled: 

Civilization I—slide lectures on Greek and Roman art one hour each week 
—tour of the Cooper Union Museum for the Arts of Decoration 

Civilization II—lecture-tour of The Cloisters 
—lecture-tour of the Arms and Armor Collection of the Metropolitan 

Museum of Art 


2 
| 
| 
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Civilization I1I—lecture at the Frick Collection on 18th Century painting 
—lecture, with recordings, on Baroque and 18th Century music 

Civilization IV—lecture, with recordings, on 1gth Century music 
—showing of the motion-picture “1848” 

Considerable use of slides and recordings is made in regular class ses. 

sions to demonstrate how the spatial arts and music, as well as literary 

works, reveal the dominant ideas of an historical period. 


Further inquiries about this course may be directed to: 
Professor Weller B. Embler 
Department of Humanities 
The Cooper Union 
Cooper Square 
New York 3, N. Y. 


Course title: SoctaL RATIONAL AND ETHICAL Fovy- 
DATIONS OF WESTERN CIVILIZATION 
SociaL Stupies II—CoNTEMPoRARY EUROPEAN CIVILIZATION, 
SOME Major PROBLEMS AND IssuEs 
SociaL Stupres CIVILIZATION 


Institution: The City College of New York 


Details: Three credit hours per course for a total of 9 semester hours. 


This is a required course begun in the freshman year; many students | 


do not complete the sequence until sometime in their junior year. 
The sequence was prepared specifically for engineering students. 
Prerequisite—The course does not have any prerequisite. Students, 

however, cannot take the second term of the sequence without 


having passed the first term; nor can they take the third term | 


without having satisfactorily completed the work of the second 
term. 


Purpose: 
The purposes of the sequence are general and specific. 
1. General: To enable the engineering student to secure a more effective | 
general education in the social science area of the liberal arts curriculum. 


The three courses making up the sequence are non-specialized, non- 


vocational, and inter-disciplinary in the organization of subject matter. 
They are designed to provide a sound basis for (a) continuing personal 
development (understanding and behavior), and (b) for the successful 
assumption of the responsibilities of citizenship. 


2. Specific: 
Social Studies I: This course is concerned with developing a critical | 


Cou 


understanding and appreciation of some of the major values of Wester 4 


| 
| 
t 
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_ Civilization, and a knowledge of their historical background. These 
: a values are (a) the rational and scientific traditions (the Greek world 
| is studied for this purpose), and (b) the ethical and religious ideas of 

; Western civilization (the Hebraic and Christian historical experience 
tena’ is examined for this purpose). 
: Social Studies II: is concerned with some of the major, contemporary 
a problems and issues as they are found in their European setting. The 
objectives of the course are (a) to describe the historical background 
of these problems and issues, (b) to examine critically the theory and 
practice of modern democratic and dictatorial political systems (com- 
munism and fascism), and also of capitalist and socialist economies, 
(c) to clarify the value systems that are represented by these different 
institutional arrangements, and (d) to study critically the problems and 
issues created by the conflict between modern national states. 
Social Studies III: has as its purpose the examination of some of the 
, Foun- | salient aspects of contemporary American society. The course aims to 
develop an understanding and critical appreciation of American political 
ZATION, | and economic institutions and of some of the major ideals and values 
held by Americans today in their highly organized, and independent, 
industrial and urban communities. 
Course description: 
Social Studies I: 
rs. I. Science and the Scientific Method. 
students II. Basic Concepts: Man in Society. 
ior year F III. Greece: The Quest for Knowledge of Nature and Man. 
ents. IV. The Religious and Ethical Traditions of Judaism and Christianity. 
Students, | Social Studies II: 
without | I. The Historical Development of Modern Germany, Great Britain, 
ird term | and Russia. 
> second II. The Clash of Economic Systems. 
III. Power and Social Mobility—Democracy and the Modern Totali- 
: tarian Political Systems. 
3 IV. War and Peace in 20th Century Europe. 
effective é Social Studies III: 
stoaea I. American Political Institutions and Traditions. 
II. The American Economy Today. 


III. The Changing American Character. 


matter. 
personal | Texts and other materials used: 
iccessful Social Studies I: 
DeBurg, W. G., Legacy of the Ancient World 
Naftalin, A. and others, An Introduction to Social Science 
critical Aristotle, Ethics (Book 1), Politics (Book 1) 


The Bible, major parts of the Old and New Testaments 


Western 
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Social Studies II: 


Social Studies III: 


Supplementary comment from the institution offering the course: 
The following special features may be noted with respect to: 
1. Course content: 
(a) The subject matter of all three courses is interdisciplinary in content 


(b) The interdisciplinary character of the sequence has helped to create | 
a more experimental and fresh approach to teaching. Thus, there | 
has been a continuing re-examination of objectives, methods, and ; 
attainments over the years, and there have been several major _ 


(c) 


(d) These courses have made it possible to give attention to problems, | 
issues, and values, and to stress more regularly the need for critical : 


2. Administration: 


(a) 


JOURNAL OF ENGINEERING EDUCATION April, 1956 


Russell, B., The Scientific Outlook (several chapters ) 

Huxley, J., Man in the Modern World (chapter on social science) 
Epictetus, The Enchiridion 

Lucretius, brief selections (mimeographed ) 

Epicurus, brief selections (mimeographed ) 


Schapiro, J. S., The World in Crisis 

Halm, G. N., Economic Systems 

Oxenfeldt, A. R., Economic Systems in Action 
Chandler, A. R., The Clash of Political Ideals 
Pares, B., Russia 

Maynard, J., Russia in Flux 

Taylor, A. J., The Course of German History 
Neumann, F., Behemoth 

Rowse, A. L., Spirit of English History 
Williams, A., Socialist Britain 


Commager, H. S., Living Ideas in America 
Galbraith, J., American Capitalism 
Riesman, D., The Lonely Crowd 


de Tocqueville, A., Democracy in America ; 


Hamilton, A., Madison, J., Jay, J.. The Federalist Papers 


and organization. 


changes in the curriculum as a result. 


This sequence has found itself less bound in the selection of subject _ 
matter to be taught by the traditional limits of the regular disciplines. | 
The staff has therefore been able to concentrate more heavily on | 


what it considers the most important subjects. 


thinking about social experience. 


Courses are ‘run’ by staff members who draw up the syllabi, choose 
the readings, and prepare common examinations. 
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(b) Teachers in the sequence are full-time members of social science 
departments in the Liberal Arts College. These instructors teach 
part of their program in the Social Studies sequence; the remainder 
of their teaching is done in their ‘home’ departments. 

(c) The responsibility for administering the Social Studies Sequence 
is assigned by the School of Technology to the Dean of the College 
of Liberal Arts. The Dean, in turn, appoints a coordinator who is 
responsible for the actual administration of the program. This 
person is a regular member of an academic department (at present 
he is an associate professor in the History Department) and he offers 
courses in his own department as well as in the Social Studies 
Sequence. 

(d) The coordinator cooperates with the chairmen of the several social 
science departments in selecting staff members who are competent 
and willing to teach in the program. 

(e) At present teachers in the following academic departments are 
represented in the Social Studies staff: Anthropology and Sociology, 
Economics, Government, Philosophy, and History. 


Further inquiries about this course may be directed to: 
Professor Oscar Zeichner 
Department of History 
The City College 
139th Street and Convent Avenue 
New York 31, N. Y. 


Course title: Economic ANALYSIS AND CONTEMPORARY PROBLEMS 
I anp II 


Institution: Carnegie Institute of Technology 


Details: 3 hours (g units) per semester; course runs two semesters. 
This is a required course at the sophomore level. 
Prerequisite: Historical Development of Western Civilization I and II. 
The course is specially designed for engineering students though it 
could be used by other students without major change. 


Purpose: 

The primary objectives of the course are: 

(1) to stimulate an awareness of, and a continuing interest in, the broad 
range of economic problems in modern society. Such problems 
should be seen in the light of their historical background and as 
existing in a broad current context extending beyond the traditionally 
conceived boundaries of formal economics. 
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(2) to place special emphasis on good methods in thinking about social 


(3) to give the student a firm grasp of the few basic principles and " 


(4) to reemphasize and give the student further experience in applying | 
the methods of historical analysis as they were developed in the | 
course “Historical Development of Western Civilization.” This in- | 
cludes the importance of seeing present situations in a proper time | 


(5) to provide a good deal of information on modern socio-economic | 
institutions and processes (such as the business corporation and the | 
influence of pressure groups on legislation) primarily as part of the | 


(6) to help train the student in thorough, exact reading and in careful | 
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problems in general and economic problems in particular. This 
objective involves specific attention to the process of orderly problem 
solving, including careful attention to the processes of logical con. 
sistency and to the bases for belief. In the problem areas the focus 


is on the question: What, all things considered, should be done about | 
any particular social situation (including, of course, situations where | 


complete information is missing)? 


operating concepts which he must have in order to think intelligently 
about economic problems. 


perspective; emphasis on the fact that the most important problems 


lie across economics and other social sciences; and the necessity for | 


careful evaluation of evidence. 


statement and analysis of major problems throughout the course. 


concise written and oral expression. 


Course description: 
The first section of the course is a short examination of the basic elements 


in 


the process of handling decision-choice problems—a brief analysis of 


the problems of straight thinking on social (public policy) problems. 
The course then proceeds to the examination of a variety of socio- 


economic problems, including the problems of agriculture, monopoly, | 
unemployment and inflation, on which the citizen needs to make public | 
policy choices. In each broad problem, an attempt is made to develop | 
the economic tools needed for the analysis; the situation’s historical and | 


institutional background, and an awareness of the broader aspects of the 
problem which will help students handle it in the light of their own 
social objectives. 

The course will be divided into the following major sections: 


i 


. Introduction (about 3 class sessions ) 

. Methodology (about g class sessions ) 

. The business firm (about 5 class sessions ) 

. Competitive market analysis (about 12 class sessions) 

. Non-competitive market structures (about 10 class. sessions ) 
. Measures of national income (about 5 class sessions ) 


Text 
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7. The monetary system (about 6 class sessions ) 

8. The analysis of macro-economic problems (about 14 class sessions ) 
g. International trade (about 4 class sessions ) 

10. Income distribution and labor unions (about 7 class sessions ) 

11. Comparative economic systems (about 3 class sessions) 


Texts and other materials used: 

The basic text is G. L. Bach, Economics (Prentice-Hall, 1954). This 
is supplemented by a variety of other materials, especially Beardsley, 
Practical Logic, in the introductory section; by Williamson, Growth of 
the American Economy for historical background at a number of points; 
and by a substantial number of shorter pieces (mimeographed by per- 
mission) as indicated in the syllabus. The basic text is used for the 
framework and central analytical tools; other materials are primarily in 
connection with the major problems around which much of the teach- 
ing is done. 


Supplementary comment from the institution offering the course: 
The course is primarily planned and supervised by the Economics Depart- 
ment, but all work is done in close cooperation with the History Depart- 
ment, and the course is staffed by about two-thirds economists and one- 
third historians. 


Further inquiries about this course may be directed to: 
Dean Glen U. Cleeton 
Division of Humanities and Social Studies 
Carnegie Institute of Technology 
Pittsburgh 13, Penna. 


Course title: SoctaL-HUMANITIES SEQUENCE 
Institution: The City College of New York 


Details: First semester—7 hours per week (6 credits) 

Second semester—4 hours per week (3 credits ) 

Third semester—3 hours per week (3 credits) 

Fourth semester—3 hours per week (3 credits ) 

This is a required course at the Freshman and Sophomore level. 

The course is offered only to engineering students at present, but 
it was designed on a much broader basis. 

Prerequisite—None, except that each course in the sequence must 
follow in numercial order. 


Purpose: 
The social-humanities sequence is a series of courses, interdisciplinary 
in character, designed to bring the work of the social studies and the 


: 
‘heir own 
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humanities areas together to form a single unit. Certain cultures or | 


periods like 5th Century Athens, 7th Century Palestine (B.C.), Reforma. 
tion, Humanism and Renaissance, or “America in the Twenties,” are 
intensively studied as a whole. Great books of the past and present, from 


Plato to Faulkner, are used to help the student understand the back | 
ground, the spirit, the ideas and values of the period. From the con — 
tradictory values of western culture, and the understanding of democracy — 


as a wholeness, the student is helped to derive for himself a system of 
values which would provide those personal and social satisfactions which 
the liberal tradition used to call “the good life.” By encouraging the 
student to engage in class discussions and panels on specific recurring 


problems of mankind, the student is helped to develop thinking habits — 


and reading habits which would enable him to face and meet the issues 
of today and tomorrow in a rapidly changing world. 


Course description: 


I. Foundations of Western Culture: (a) Patterns of Culture and fou | 
novels are taken up (Contemporary Culture unit); (b) Fifth Centuy — 
B.C. Athens; (c) 7th Century B.C. Palestine; (d) 1st Century AD. 


Palestine. 

II. Modern European Culture: (a) Humanism; (b) Reformation and 
Renaissance; (c) The Age of Reason; (d) Industrialism, and Economic 
theories; (d) Democracy. 


III. (a) American Culture and problems in American Civilization such | 
as: Amherst pamphlets on American Revolution, The Signing of the — 
Constitution and Andrew Carnegie and the Gospel of Wealth; (b) 


Romantic poetry and social poetry; (c) Totalitarianism. 


IV. Cultural Values: Leading currents in philosophy, psychology, history, 


sociology are taken up via first-rate works of literature in order to help 


the student find a philosophy of life for himself by finding his values | 
for living from amid the contradictory values of contemporary wester _ 


culture. 


Texts and other materials used: 
I. (a) Benedict, Ruth, Patterns of Culture 

Fitzgerald, The Great Gatsby 
Dos Passos, Big Money 
Huxley, Brave New World 
Orwell, 1984 

(b) Agamemnon 
Oedipus Rex 
Medea 
Thucydides, Peloponnesian Wars 


k 
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tures or | Plato, Crito, Apology, Phaedo, Symposium, Republic, in part. 
Reforma- Old Testament, Prophets, Job, etc. 

ties,” are New Testament, Gospels, as arranged in A Bible for the Humanities 
ent, from by Thirwell and Waldhorn. 

he back. | II. Brinton, The Shaping of the Modern Mind 

the con- | Tawney, Religion and the Rise of Capitalism 

emocracy Marlowe, Dr. Faustus 

system of Othello 

ms which Rousseau, Burke 

aging the | Paine (Minnesota Humanities Pamphlets ) 

recurring Adam Smith to Karl Marx (Minnesota Humanities readings). 
ng habits III. Untermeyer, A Treasure of Living Poetry 

the issues Pares, Russia 


Commager, America in Perspective 
Problems in American Civilization, Amherst Series: The American 
Revolution, Signing the Constitution, The Gospel of Wealth 


and four | IV. Turgenev, Fathers and Sons 
1 Century _ Faulkner, Intruder in the Dust 
tury A.D. Melville, Moby Dick 
Otto, Science and the Moral Life 
ation and | The Toynbee Thesis; Human Destiny (Lecomte du Nouy) 
Economic 


Audio-visual materials, film strips, records, TV films are also used. 


tion such | Supplementary comment from the institution offering the course: 


ng of the 1. The teachers in the course meet every other week to discuss progress 

alth; (b) and problems and are given the opportunity to suggest improvements 
. which are carried out. This gives the men a feeling that they are 

y, history, engaged in self-education and creative teaching. 

er to help 2. Audio-Visual Aids are correlated with class room work. This semester 

his values» the lecture hour in Course I (the 7th hour) heard lectures, most of 

y western & them given by outsiders, on (a) Integration and Meaningfulness in 


studying cultures and works of literature; (b) Film The Roosevelt 
Story; (c) The world of Thomas Wolfe; (d) The world of Faulkner; 
(e) Televised film The Great Gatsby; (f) Homeric Culture; (g) Athens 
and Sparta; (h) ‘Omnibus Program’ televised and reproduced on film 
by the courtesy of the Ford Foundation; (i) Antigone; (j) Greek 
Science; (k) Aristotelian philosophy, etc. 

3. The course is dynamic and changing. The total philosophy remains 
the same but the items are tried and tested and retained only where 
the books used are effective. 

4. The last lecture period in Course I is a student program in which 
six students and one student moderator discuss the pros and cons of 


A 


Further inquiries about this course may be directed to: 


Institution: Case Institute of Technology 


Details: 3 hours per semester. 


Course description: 
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material taken up during the semester. Issues such as “The Greeks 
have a sounder conception of the Universe than the Hebrews,’ “Democ. 


racy’s Inevitable Weaknesses are Insurmountable’ or ‘Culture should | 


seek security, peace and stability instead of adventure, conflict and 
variety,’ are debated in this forum. 


5. Students are trained to get up in front of the room to take parts in | 
plays, to represent historic personages, to engage in debate or to | 


deliver a short paper on meaningful sections of the readings. 
6. The teachers are encouraged to teach all the courses in the sequence , 
so that the total philosophy and purpose of the sequence as well as the 


subject matter learned by the student is clearly before him as le! 
enters the room and begins to teach a specific course in the sequence _ 


Correlation is well-achieved. 


Professor Louis F. Sas 
Department of Romance Languages 


The City College 
139th Street and Convent Avenue 
New York 31, N. Y. 


Course title: THz BACKGROUND OF AMERICAN Democracy I np I] 


Required for Freshman year. 
Particularly designed for engineering and science students. 


Purpose: 


To help create in the student a keen sense of his responsibility as f 
individual, as an American, and as a member of a free society. 1) 
introduce him to the social sciences as part of our sequence of cours) 
in the Humanities and Social Sciences and to promote an understanding’ 
of contemporary social, economic, and political problems. 


As it now stands, this course is composed of three general section 
ten weeks of social psychology, ten weeks of institutional economic , 
and ten weeks of American government. The first section presents sont 
of the principles and methods of resolving conflicts among individual” 
and groups in America. The second describes the operation of ouj 
economic institutions and the relationship between our economy and ou) 
society. The third section is designed to supplement the studentiy 
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knowledge of the structure and process of his national government and 
to clarify the ideas of human behavior upon which our political system 
is based. 


Texts and other materials used: 

Berrien, F. K., Comments and Cases on Human Relations, Harper and 
Brothers, 1951. 

Baker, T. W., Our Economic System (in multilith). Part of a planned 
text. 

Burns, J. M. and Peltason, J. W., Government by the People, 2nd ed., 
Prentice-Hall, 1954. 

Cases (in multilith) written by the staff. 


Supplementary comment from the institution offering the course: 

The parts of the course are held together by a definite focal point, con- 
temporary America, and a procedure of moving from the individual to 
groups, from the simple to the complex, and from the concrete to abstrac- 
tions. This process, we think, gives our students the means and tech- 
niques for studying and being interested in other cultures, contemporary 
and past. 

Because we believe democracy places a high premium on decision-making 
by the individual citizen, we give our students, as much as we can, 
the opportunity to make their own decisions in action-demanding cases, 
to do their own thinking, and to change their attitudes. This procedure 
may be an answer to these questions: 


1. How can we change hostile attitudes toward the study of man and 
society? 

2. How can we transfer student problem-solving interest from the physical 
to the human areas? 

3. How can we raise questions of individual and social values in an 
interesting manner? 


_ Further inquiries about this course may be directed to: 


Professor Robert L. Shurter, Director 
Division of Humanities and Social Studies 
Case Institute of Technology 
Cleveland 6, Ohio 
or 
Professor Thomas E. Baker 
Executive Officer 
Department of Social Studies 
Case Institute of Technology 
Cleveland 6, Ohio 
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Course title: Tue U. S.: MEN AND IssuEs 
Institution: Massachusetts Institute of Technology 


Details: 3 semester hours (2 class meetings per week for 15 weeks), 2/ 


semesters required. 


This is one of two humanities courses between which all sophomores | 


must choose. 
Designed for engineering students. 
Prerequisite—the required Freshman Humanities Course. 


Purpose: 


The underlying purpose of the course is, first, to give the student a_ 
deeper understanding of his values and attitudes and his limitations in | 
understanding human and social situations; secondly, to give him a 
appreciation of the nature of the democratic process; thirdly, to provide | 


him with essential information about the operational values and institu. 
tions of the society in which he will live and work; and, finally, to indicate _ 


how these values, institutions and his whole way of life grew out of the _ 


American experience over time. 


Course description: 


The course does this by focusing on four major issues in the American 
experience: the making of the Constitution, the coming of the Civil | 
War, the formulation of economic policy in an industrial democracy 


(considering first the regulation of the corporation and then the regul i 
tion of the over-all economy) and the formulation of foreign pay | 
in a democratic world power (concentrating on the making of pol 


since 1939). 
Texts and other materials used: 


There is no text. Where possible the writings of the policy makes! 
and other men involved in the issues are read. Novels and poetry ar) 
used to illustrate the ideological and cultural situation in which th” 
policy makers worked and to help make clear the nature of the rationale| 


and justifications of the positions they took on the basic issues. 


Further inquiries about this course may be directed to: 
Professor Alfred D. Chandler, Jr. 
Humanities Department 
Massachusetts Institute of Technology 
Cambridge 39, Mass. 
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Course title: MopDERN WESTERN IDEAS AND VALUES 


Institution: Massachusetts Institute of Technology 


reeks), 2| Details: 3 semester hours (3 classes per week for 15 weeks), 2 semesters 

required. 

shomores . This is one of two humanities courses between which all sophomores 
must choose. 

The course is designed for all Massachusetts Institute of Technology 
students. 

Prerequisite—the Freshman Humanities Course. 


Purpose: 
wen 4y "To inform the student about his ideological heritage and to involve him 
— a5 with it by stimulating him to discover and assess not only the significant 
> him : intellectual contributions of the recent past but his own values as well. 
> provide | 
Course description: 
> indicate. First Semester: Study of representative documents of three historical 
ut of the P periods, the Enlightenment, Romanticism and Victorianism. Emphasis is 


placed on long reading assignments in primary sources. The writings 
selected cover a wide area of human endeavor including political thought, 
ethics, epistemology, natural science and belles lettres. The course is 
built around a required reading list common to all sections and a list 
of optional readings from which the individual instructor can select 
according to his own and his students’ interests. 

Second Semester: The same general approach obtains as for the first 
semester, and the course is organized around such topics as the Revolt 
from Victorianism, Twentieth Century Totalitarianism, Bases for Values 
in the Pluralist West. 


Texts and other materials used: 
Paper back and other inexpensive editions of famous originals are used 
as much as possible. A sample list follows for the First Semester: 


Paine, Rights of Man 

Hume, Enquiry Concerning Human Understanding 

Voltaire, Candide 

Emerson, Essays 

Stendhal, Scarlet and Black 

Darwin, Origin of Species 

Mill, On Liberty 

_ Supplementary comment from the institution offering the course: 

Sections are limited to approximately twenty-five students so that the course 
may properly be built around the discussion method. A major purpose 
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of the course is to improve the students’ writing. Consequently, con. 
siderable emphasis is placed on student essays written outside of class 
These essays written on significant problems related to course content 


are the subject for personal conferences between student and instructor, | 


Further inquiries about this course may be directed to: 
Professor Irving H. Bartlett 
Humanities Department 
Massachusetts Institute of Technology 
Cambridge 39, Mass. 


Course title: Pustic AFFAIRS 
Institution: California Institute of Technology 


Details: One hour class and one hour outside reading for the full academic” 


year. 
Required course for all seniors. 
Course is designed for all students 
Prerequisite—None 


Purpose: 


To encourage the students to keep themselves informed about problem | 
at the national and international level and to assist them in their effort 


to appreciate the point of view of other sectional or national groups. 


Course description: 


We discuss in class a variety of selected topics which are of concen { 
to the national government of this country. For example, in this tem) 
we have been discussing in class the political and economic structur” 


of Soviet Russia. Next term we shall be looking at such countries « 4 
China, Guatemala, Turkey and Great Britain. We also take up from tim | 
to time such problems as the question of civil liberties or of naturl” 


resources. 


Texts and other materials used: 


The students read the News of the Week section of the New York Times 


Supplementary comment from the institution offering the course: 


We attempt to supplement the work of the class by encouraging th! 


students to make use of our very effective Public Affairs Room wher) 


there are exhibits on problems of topical concern and extensive materiah | 


on national and international affairs. 

The instruction in the course is undertaken by various members of th 
faculty and by visiting lecturers of whom the most important are fou) 
men who come to us every year from the American. Universities Fie 


Staff. 
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Further inquiries about this course may be directed to: 


Dr. David C. Elliot 

Humanities Division 

California Institute of Technology 
Pasadena 4, California 


Course title: CONTEMPORARY PROBLEMS 
Institution: University of Cincinnati 


Details: 3 credit hours for each seven week term. 


Required course for senior engineers. 
Designed particularly for engineering students. 
Prerequisite—None 


Purpose: 


Within the last half-century the United States has become involved 
in two world wars. Neither of these wars began in the United States 
nor were they started by this country; and yet eventually the United 
States was drawn into both of these conflicts in defense of its national 
security. In each of these wars the Americans hoped that when they 
were over there would be a happier and better world in which all peoples 
would govern themselves and there would be perpetual peace and 
universal justice. Yet after each war the American people began, in time, 
to realize that their hopes had not been realized. But as a result of 
these wars the American people today, more than ever before, know 
that whatever happens in any part of the world is a matter of vital 
concern to them personally; and they also know, more than ever before, 
that the greatest aid in trying to understand the complex cross-currents 
of present day world politics is a knowledge of the historical background 
of these issues and of the men and forces which have created these prob- 
lems. It is with this thought in mind that this course has been organized. 
It is designed to awaken in the student an interest in current problems 
and give him an intelligent understanding of these questions in the light 
of their historical background. 


Course description: 


The origins of World War I and of World War II are traced in order to 
explain the forces which brought on these conflicts; why the problems 
of peacemaking after each of these wars was so difficult and why no 
durable peace was obtained; and what have been the most significant 
political, economic, and social trends in Europe and Asia since the end 
of World War II and what problems they have created for the United 
States. While the core of the course traces the trends in Europe and 
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in Asia in the last half-century, the increasing involvement of the United 
States in world affairs, inevitably makes the course one in global history. 


Texts and other materials used: Te: 


Supplementary comment from the institution offering the course: 


Further inquiries about this course may be addressed to: i 


Course title: CONTEMPORARY IssUES 
Institution: North Carolina State College 


Details: 3 semester hours each of two semesters; total 6 semester hours. 


Purpose: 


Course description: 


Walter C. Langsam, The World Since 1919 (Seventh Edition, 1954). 
New York Times Sunday Edition 


A special feature of the course is a short quiz every week on assigned 
material contained in the News of the Week in Review section of the 
Sunday edition of the New York Times. These quizzes are in additionto | Sw 
the regular hour quizzes based on material in the text (Langsam) and the 
lectures. 


Professor Reginald C. McGrane 
Head, Department of History 
University of Cincinnati 
Cincinnati 21, Ohio 


This is a required course for the first semester—elective for the 
second—at the senior level. 

The course is particularly designed as a capstone to the humanistic 
social sequence for engineers, but is open to others. 

Prerequisites—All preceding courses in the humanistic-social sequence. _ 


Fur 


The purpose is to provide some bridge between the classroom and the — 
world of public affairs, to help the student utilize his total education _ 
in the analysis of contemporary problems, and to stimulate a continuing | 
interest in keeping informed about the major issues that confront ou _ 
society. 


Cor 
Ins 
Det 


The large problem of redefining individual freedom in a twentieth cen | 
tury context provides the intellectual framework for the year’s study. 
In general, the first semester centers attention on domestic problems, : 
the second on international affairs. The specific issues dealt with may | 
vary from year to year. Currently, the first semester considers civil | 
liberties, with the Oppenheimer case as a concrete example; private versus | 
public enterprise; and segregation in the schools. The second semestet 
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studies the East-West split in its ideological, political, economic, military 
and cultural aspects. 


Texts and other materials used: 
The New York Times, Sunday Edition 
Today's Isms, Ebenstein 
Selected issues of Current History 
Documentary materials for each problem 
The Grapes of Wrath and similar relevant novels of social purpose. 


Supplementary comment from the institution offering the course: 

There is one lecture and two section meetings each week. Section size 
is held below twenty to facilitate discussion. Every effort is made to treat 
each problem in its total complexity, that is, in its moral, its economic 
its social, and its practical aspects. Controversial issues are not avoided, 
but they are dealt with as objectively as possible. The student is en- 
couraged at every turn to think problems through for himself, though 
much is made of the fact that he cannot do so without a command of the 
relevant evidence. This is a use of the problems course as a culmination, 
rather than an introduction to, the study of the humanities and social 
sciences. 

The device of multiple lecturers has been used to good advantage in 
sharpening the issues involved in any problem. Two, three, and even 
four staff members may in a given lecture hour present the conflicting 
arguments surrounding any issue. 


Further inquiries about this course may be directed to: 
Dr. George A. Gullette 
Department of Social Studies 
North Carolina State College 
Raleigh, North Carolina 


Course title: Taz Uses or LANGUAGE 
Institution: Rensselaer Polytechnic Institute 


Details: Three credit hours for 16-week semester (48 class meetings ) 
Required freshman English course 
Designed for all college freshman 
Prerequisite—None 


Purpose: 
The course is an intensive workout, both theoretical and analytical, with 
language in three of its basic uses: to inform, to “create,” and to persuade. 
The aim is to extend the student's critical control over language, both his 
own and that directed at him. 
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The course requires the student to both broaden and sharpen his under. 
standing of language—of its symbolic nature; of its various uses; of how 
it performs its different jobs; and of the ways in which the reader must 
“shift gears” as language changes its function. Second, the student 


develops some skill in differentiating uses, in critically analyzing each, 


and in writing at least informatively. 


Course description: 


The first few meetings are on language in general—its nature, its main 
uses, and its relation to other familiar modes of communication and 
expression. Some background reading in the theory of language is re- 
quired, both here and later. 

The three sections of the main course follow, each devoted to detailed 
study of one use of language. About five weeks are spent on informative 
language (in news and other reports, historical and philosophical pieces, 
and miscellaneous articles and essays); six weeks are given to “creative” 
language (in poems, stories, plays, a novelette); and three weeks go to 
the ways of persuasive language (in pseudo-reports, editorials, advertise- 
ments, and other propaganda). 

In each section, two basic problems are emphasized: how words them- 
selves work, when put to this purpose; and how they are organized 
into formal structures. 

The last few meetings are used for review and for introductory discussion 
of certain more general problems, such as the different sorts of “mean- 
ing” language can have, the value of each, and how each should be 


judged. 


Texts and other materials used: 


So far, no really adequate text for the theoretical part of the course exists, 
though one is in preparation. At present, some chapters in Hayakawa’s 


Language in Thought and Action and in Hummel and Huntress’s The F 


Analysis of Propaganda are somewhat useful. The theory of “creative” 
language is presented by the instructor. Specimens for critical analysis 
are drawn from various media—newspapers, magazines, paperbacks, and 
an anthology of assorted literature. In discussing imaginative literature, 
use is also made of paintings and recorded music. Considerable writing 


is required. 


Supplementary comment from the institution offering the course: : 
This experimental course (offered since 1953) is apparently unique in ~ 


concentrating on language itself—its symbolic nature, its relation to non | 


verbal modes, its various functions, and its shifting strategy and tactics. 
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Thus the emphasis is not on the elements of composition (as in most ; 
freshman writing courses) though the course probably improves student | 
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writing; nor on literary elements and types (as in many introductions 
to literature ); nor on forms of verbal activity (the reading, writing, speak- 
ing, and listening of most ‘communication’ courses). Yet neither is the 
course one in semantics, literary criticism, nor linguistics, though some of 
the principles of all three are introduced. 

Especially important in this course is the constant interrelating of lan- 
guage and such other common symbolic modes as mathematics, graphics, 
music, and the visual arts. 


Further inquiries about this course may be directed to: 
Dr. Sterling P. Olmsted, Head 
Department of Language and Literature 
Rensselaer Polytechnic Institute 
Troy, N. Y. 


Course title: Community SURVEYS 
Institution: Columbia University 


Details: Lectures, conferences and field trips at Camp Columbia, the summer 
school of engineering. Three weeks, 8:00 a.m.-10:00 p.m., 5 days 
weekly, 3 points credit. 

Required of electrical, industrial, mechanical, metallurgical and 
mineral engineering students the summer prior to Junior year. 
Particularly designed for engineering students but open to others. 
Has been of interest to students in geography, town planning, 
education, anthropology, sociology, government, and economics. 
Prerequisite—2 years of college 


Purpose: 
To give students an opportunity to examine the life of a small industrial 
community—to provide an understanding of the impact of technology 
upon the social, political and economic life of a community and to 
emphasize the civic responsibilities of the professional man. 


Course description: 
Intensive field study of a typical small or medium-sized industrial com- 
munity and the preparation of reports on industrial activities, public 
utility operations and community services. Evening conferences and 
round-table discussions are held with executives, labor representatives 
and civic leaders. 


Texts and other materials used: 
No regular text is available. However, much use is made of State 
Development Commission reports, annual Town Reports, Federal Census 


| 
a 


732 JOURNAL OF ENGINEERING EDUCATION April, 1956 


reports, motion pictures, corporation reports, etc. A reference library of | Fy 
several hundred volumes is maintained at camp. 


Supplementary comment from the institution offering the course: 
The staff is drawn from University Departments of Economics, Govern- 
ment, Sociology, Geography, etc., as well as Industrial, Electrical and 
Mechanical Engineering. 
The work of the students and staff brings to the community a new | Co 
awareness of the problems of the community as seen by the disinterested | _ Jn, 
observer. 


Further inquiries about this course may be directed to: 
Professor W. W. Waite 
Executive Officer, Department of Industrial Engineering and Management 
School of Engineering 
Columbia University, New York 27, N. Y. | Pur 


Course title: APPLIED EXPERIMENTAL PsyCHOLOGY 


Institution: Tufts University 
ou 


Details: 3 credits per semester for two semesters. 
This is an elective course at the intermediate level. 
The course is designed with the engineering student in mind. It is 
however, open to Liberal Arts students also. 
Prerequisite—first semester—none 
second semester—either the first semester or 
experimental psychology. 
Purpose: 
To indicate the limits of human physiological and psychological capacities _ 
which demands made by machines on their human operators must not | 
exceed. 


Course description: 
The first term emphasizes man’s receptor and motor capabilities. The | 
second term considers the human factor in relation to equipment design, — 
the working environment, and work methods. In typical man-machine : 
systems the display, control and display-control relationships are studied 
to determine general principles which may be applied to the design F 
of new equipment. 


Texts and other materials used: e Text 
Chapanis, Garner and Morgan, Applied Experimental Psychology. 4 
Outside readings are taken from introductory psychology and physiology | j 
texts and from research reports which have bearing on the various topics. _ 
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Further inquiries about this course may be directed to: 
Professor Philip B. Sampson 
Department of Psychology 
Tufts University 
Medford 55, Massachusetts 


Course title: BioLocicaL SCIENCES 
Institution: Washington State College 


Details: 3 hours per semester. 
Elective course—freshman to senior level. 
Designed for all students. 
Prerequisite—None 


Purpose: 
A study of the attributes of living things, and the unifying concepts and 
methods of the biological sciences (Bacteriology, Botany, Zoology and 
their technologies). 


Course description: 
I. The Nature of Living Things 
A. The structure of living things 
Survey and classification; organs, tissues, cell theory, protoplasmic 
theory 
B. The activities of living things 
Synthesis, digestion, respiration, growth, reproduction, irritability 
and adaptation 
II. The Whole Animal: Man 
The embryology, histology, and functioning of the vertebrate organ- 
ism, using Man as the primary example. 
Includes digestive system, circulatory, respiratory, excretory, nervous 
and endocrine systems. 
III. The Whole Plant: The Apple Tree 
The structure, (sporophyte and gametophyte) of a vascular plant, 
using the Apple Tree as the primary example. The functions; 
water relations, mineral nutrition, photosynthesis, translocation and 
storage, reproduction are studied in detail. 
IV. Summary: Living things and the World About Them, through the 
Ages. 
Texts and other materials used: 
Weisz, Paul B., Biology, McGraw-Hill Book Co., Inc., N. Y., 1954. 


Hardin, G. A., Biology, its Human Implications, W. H. Freeman & Co., 
San Francisco, Calif., 1953. 
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Supplementary comment from the institution offering the course: 
Our method of teaching is to present the factual material to the class as 
a whole in lectures, and through assigned readings, and to attempt to (Ne 
have each student integrate the facts into useful biological concepts | pro, 
through planned questioning periods, in which a maximum of twenty | _ thes 
students participate (“Dialogues’ ). 


Further inquiries about this course may be directed to: 
Associate Dean : 
Division of Natural Sciences | Fi 
Washington State College j Ar 
Pullman, Washington i a 
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Sample Engineering Curricula Incorporating 


class as Humanistic-Social Sequences 


tempt to 


(Note: The purpose of this section is to illustrate how a substantial humanistic-social 


concepts program can be incorporated into engineering curricula of various types. It is hoped that 
{ twenty these examples will prove helpful to engineering educators who want to encourage liberal 


CASE INSTITUTE OF TECHNOLOGY 


FRESHMAN YEAR 
Credit 
First Semester Hours 


Anal. Geometry—Calculus 
Physics I 

Chemistry I 

Composition I 

Graphics I 

Background of Democracy I 
Physical Education 


SopHOMORE YEAR 
3 Western Civilization I 
Calculus II 
Physics III 
Physics Lab. I 
Statics 
Anal. Chem. II 
Physical Education 


COW 


Junior YEAR 

Western Civilization III 
Phys. Chem. 

Org. Chem. 

Org. Lab. I 

Unit Op. I 

Equip. Design 

Physical Education 


"20 


Summer: Unit Operations Lab. II (2 weeks) 
Inspection trip (1 week) 

Senion YEAR 
*(a) Elective 

Elec. Engr. 

P. Chem. Lan. II 

Ch. E. Proc. II 

Met. Fund. 

ChE. Proj. I 

ermo, 


rd 


21 


studies, but do not see how the necessary time for them can be found.) 


CHEMICAL ENGINEERING 


Credit 
Second Semester Hours 
Calculus I 
Physics II 
Chemistry II 
Composition II 
Graphics II 
Background of Democracy II 
Physical Education 


Western Civilization II 
Differential Equations 
Physics IV 

Physics Lab. II 
Mech. of Material 
Chem. Lit. 

Intro. Ch. Engr. 
Physical Education 


Western Civilization IV 
Phys. Chem. II 

Phys. Chem. Lab. I 
Org. Chem. II 

Org. Lab. II 

Ch.E. Proc. I 

Unit Op. II 

Unit Op. Lab. I 
Physical Education 


Ble D 


2 semester hours credit 
1 semester hour credit 


*(a) Elective 
*(b) Elective 
Ch.E. Proj. II 
Instrument 
Practice of Ch.E. 
Tech. Elective 


“19 


® (a) Non-technical elective offered or approved by the Division of Humanities and 


Social Studies. 


* (b) Open elective. 735 
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736 JOURNAL OF ENGINEERING EDUCATION 


CLARKSON COLLEGE OF TECHNOLOGY 


FRESHMAN YEAR 
Credit 

First Semester Hours . 

General Chemistry 

English Communications I 

Fundamentals of Mathematics 

Engineering Drawing 

General Physics 

Physical Educ. or Mil. Sci. 


SopHOMORE YEAR 

Chem. Process Calculations 

Analytical Chemistry 

Mechanics, Statics 

Humanities I 

Integral Calculus 

General Physics: Elec. & 
Magnetism 

Physical Educ. or Mil. Sci. 


| 
wa 


Junior YEAR 

Unit Operations II 
Organic Chemistry I 
Organic Lab. 
Physical Chemistry I 
Physical Laboratory 
Mechanics, Dynamics 
Applied Mathematics 


~ 


SENIOR YEAR 
Economics: Engr. Applic. 
Unit Operations Lab. I 
Physical Metallurgy 
Thermodynamics I 
Design 

Thesis 

Electrical Engr. 


April, 1956 


CHEMICAL ENGINEERING 


Second Semester 
General Chemistry 


English Communications II 


Differential Calculus 
Engineering Drawing 
General Physics 


Physical Educ. or Mil. Sci. 


Unit Operations I 
Quantitative Analysis 
Strength of Materials 
Humanities II 
Applied Mathematics 


General Physics: Sound & Light 
Physical Educ. or Mil. Sci. 


Chemical Technology 
Unit Operations III 
Organic Chemistry II 
Organic Laboratory 
Physical Chemistry II 
Physical Laboratory 
Liberal Studies Elective 


Economics: Engr. Applic. 


Unit Operations Lab. II 
Thermodynamics II 
Thesis 

Electrical Engr. 

Liberal Studies Elective 


Fr 
Credit j Fir 
4 Ph 
4 Cal 
2 Mil 
3 °*Ele 
2 
18 
: 
Qu 
3 Phy 
3 Ind 
3 Hu 
45 
2 
Ap 
3 & Org 
ge 3 Phy 
3 Phy 
2 Che 
3 Hu 
1 
3 
18 | SEN 
Ele 
The 
2 
4 | Che 
3) Hur 
Elec 
class 


\pril, 1956 


NEERING 


Credit 


Hours 
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APPENDIX D—SAMPLE ENGINEERING CURRICULA 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


FRESHMAN YEAR 


First Term Hours 
Chemistry, General 6-5 
Physics 5-6 
Western Civilization, Foun. 3-5 
Calculus 3-6 
Military Science 3-0 
*Elective Subject oto6 
42-48 
SopHOMORE YEAR 
Qualitative Analysis 7-3 
Physics 
Chemical Engineering 1-1 
Industrial Chemistry 3-4 
Humanities ao 
Calculus 3-6 
Military Science 3-0 
25-24 
Junior YEAR 
Applied Mechanics I 3-5 
Organic Chemistry I : 4-4 
Organic Preparations I 6-0 
Physical Chemistry I 4-4 
Physical Chem. Lab. I 2-0 
Chemical Engineering 4-6 
Humanities 
26-24 
SeNIoR YEAR 
Electrical Engr., Fund. 4-6 
Thesis Reports 3-0 
Industrial Chem. Lab. 10-0 
or 
Chemical Engr. Lab. 10-0 
Chemical Engineering 4-6 
Humanities 


Elective Subject 


49 


Second Term 


Chemistry, General 
Physics 


Western Civilization, Foun. 


Calculus 
Military Science 
*Elective Subject 


Quantitative Analysis 
Physics 

Chemical Engineering 
Humanities 
Differential Equations 
Military Science 


Applied Mechanics II 
Organic Chemistry II 
Qual. Organic Analysis 
Physical Chemistry II 
Physical Chem. Lab. II 
Industrial Chemistry 
Humanities 


Industrial Chemistry 
Chemical Engineering 
Thesis 

Humanities 

Elective Subject 


737 


CHEMICAL ENGINEERING 


47 


* Six units required in full academic year, may be taken in either term. Number of 
class hours varies according to subject, with corresponding adjustment of preparation time. 


Hours 
3-5 
3-6 
oto6 
42-48 
7-3 
4-6 
3-5 
3-6 
25-25 
3-5 
4-4 
4-4 
3-6 : 
3-5 
25-24 
3 12 
3 3-5 
8 
8 
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JOURNAL OF ENGINEERING EDUCATION 


MICHIGAN STATE UNIVERSITY 


FRESHMAN YEAR 
Fall 

Comm. Skills 
Nat. Science 
College Algebra 
General Chemistry 


Physical Education 
Military Science 


SopHOMORE YEAR 


Social Science 
General Chemistry 
Calculus II 
Prin. of Physics 
Physical Education 
Military Science 


YEAR 
Statics 
Thermodynamics 
Organic Chemistry 
Physical Chemistry 
Technical Writing 


SENIOR YEAR 
Humanities 
Design 
Thermodynamics 
Unit Operations 
Nuclear Physics 


Hours 


Winter 


Comm. Skills 


Nat. Science 
Analytic Geometry 
General Chemistry 
Elem. of Engineering 
Physical Education 
Military Science 


Social Science 
Quantitative Analysis 
Calculus II 

Prin. of Physics 
Physical Education 
Military Science 


Economics, Intro. 
Thermodynamics 
Organic Chemistry 
Physical Chemistry 
Unit Operations 


Humanities 
Design 

Unit Operations 
Accounting 
Electric Circuits 


Hours 


Spring 
Comm. Skills 
Nat. Science 
Calculus I 


Engr. Communications 


Physical Education 


Military Science 


Social Science 
Stoichiometry 


Differential Equations 


Prin. of Physics 
Physical Education 
Military Science 


Strength of Materials 
Organic Chemistry 
Physical Chemistry 
Unit Operations 


Humanities 

Design 
Instrumentation 
Materials 

Electric Machinery 


April, i956 


CHEMICAL ENGINEERING 
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APPENDIX D—SAMPLE ENGINEERING CURRICULA 739 
CASE INSTITUTE OF TECHNOLOGY CIVIL ENGINEERING 
FRESHMAN YEAR 

Credit Credit 

First Semester Hours Second Semester Hours 
Anal. Geometry—Calculus 4 Calculus I 4 
Physics I 3 Physics II 3 
Chemistry I 4 Chemistry II 4 
Composition I 3 Composition II 3 
Graphics I 2 Graphics II 2 
Background of Democracy I 3 Background of Democracy II 3 
Physical Education Physical Education 
19 19 


SoPHOMORE YEAR 


Western Civilization I 4 Western Civilization II 4 
Calculus II 3 Differential Equations 3 
Physics III 3 Physics IV 3 
Physics Lab. I 2 Physics Lab. II 1 
Statics 3 Mech. of Materials 3 
Graphic Statics 1 Material Testing 1 
Elements of Civil Engr. 4 Construction 5 
Physical Education Physical Education 
19 20 

Junior YEAR 
Western Civilization III 4 Western Civilization IV 4 
Dynamics 3 Engr. Geology 3 
Simple Structures 5 Fluid Mechanics 4 
Highway Engr. 4 Steel Struct. 4 
Fund. of M.E. 3 Fund. of E.E. 3 
Physical Education Physical Education 
19 18 

Summer School: Inspection trip, 1 week, 1 hour credit 

Senion YEAR 
*Elective (a) 3 * Elective (a) 3 
_ *Elective (b) 4 *Elective (b) 3 
‘Elective (c) 3 Reinforced Concrete 4 
Hyperstatic Struct. 4 Prac. of C.E. 3 
Sanitary Engr. 4 Soil Mech. 4 
— Hydraulic Engr. 4 
18 
21 


* (a) Non-technical elective offered or approved by the Division of Humanities and 


: Social Studies. 


*(b) Open Elective. 
* (c) Elective to be chosen from those offered by the Department of Civil Engineering 


and Engineering Mechanics. 


4 


740 JOURNAL OF ENGINEERING EDUCATION April, 1956 | 
CLARKSON COLLEGE OF TECHNOLOGY CIVIL ENGINEERING! MA 
FRESHMAN YEAR 
Credit . Credit Fi 
First Semester Hours Second Semester Hous Ct 
General Chemistry 4 General Chemistry 4 Ph 
English Communications I 3 English Communications II 3 W 
Fundamentals of Mathematics 4 Differential Calculus 4 Ca 
Engineering Drawing 2 Engineering Drawing 2 Mi 
General Physics 3 General Physics 3 *Fl 
Physical Educ. or Mil. Science 2 Physical Educ. or Mil. Science 2 
8 
1 18 rs 
Summer Term of five weeks following Freshman year Su 
Elementary Surveying 2 Ci 
Topographic Surveying 3 Ph 
Ht 
5 Ca 
SopHOMORE YEAR 
Mechanics, Statics 3 Mechanics of Materials 3 
Oral Communications 3 Engineering Geology 3 
Humanities I 3 Humanities II 3 
Integral Calculus 3 Applied Mathematics 3 Ju 
Engineering Materials 2 General Physics: Light & Sound 4 Me 
General Physics: Electricity Physical Educ. or Mil. Science 2 Fh 
& Magnetism 4 En 
Physical Educ. or Mil. Science 2 Ek 
En 
20 18 Hu 
Junior YEAR 
Economics: Engr. Applications 3 Economics: Engr. Applications 3 
Mechanics, Dynamics 3 Fluid Mechanics 3 SE: 
Route Surveying 3 Soil Mechanics 3 Str 
Electrical Engineering 3 Structural Theory I 2 Str 
Applied Mathematics 3 Electrical Engineering 3 Th 
Heat Engines 3 Modern Civilization I 3 Hu 
Materials Laboratory 1 Fluid Laboratory 1 Ele 
19 18 
SENIOR YEAR 
Advanced Mechanics of Materials 2 Foundations 26 class 
Structural Theory II 3 Structural Theory III If 
Reinforced Concrete I 3 Reinforced Concrete II Ie 
Concrete Testing Laboratory Structural Design 
Sanitary Engineering 4 Construction Engineering or M.S. 38 
Highway Engineering 3 Machine Design 38 
Modern Civilization II 3 a 
8 


INEERING | 


3 
$ 
3 
3 
id 4 
e 2 
18 
3 
3 
3 
2 
3 
3 
18 
iS. 


3 
3 
4 
3 
3 


April, 1956 | 


Credit | 
Hours 
4 
3 
4 
2 
3 
2 
18 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


FRESHMAN YEAR 

First Semester 

Chemistry, General 

Physics 

Western Civilization, Foun. 
Calculus 

Military Science 

*Elective Subject 


SopHOMORE YEAR 
Surveying I 

Civil Engr. Projects I 
Physics 

Humanities 

Calculus 

Military Science 


Junior YEAR 

Materials & Mechanics 
Fluid Mechanics 
Engineering Construction 
Electrical Engr., Fund. 
Engineering Geology 
Humanities 


YEAR 
Structural Design 
Structural Analysis 
Thesis 

Humanities 
Elective Subjects 


APPENDIX D-SAMPLE ENGINEERING CURRICULA 


49 


Second Semester 
Chemistry, General 
Physics 

Western Civilization, Foun. 
Calculus 

Military Science 

*Elective Subject 


Surveying II 

Statics & Dynamics 
Civil Engr. Projects II 
Physics 

Humanities 

Diff. Equations 
Military Science 


Soil Mech. & Foun. Engr. 
Materials & Mechanics 
Structural Engr., Elem. 
Fluid Mechanics 
Humanities 


Reinforced Concrete Design 
Heat Engineering 

Thesis 

Humanities 

Elective Subjects 


741 


CIVIL ENGINEERING 


18 


48 


* Six units required in full academic year, may be taken in either term. Number of 
class hours varies according to subject, with corresponding adjustment of preparation time. 


Hours Hours 
6-5 6-5 
5-6 5-6 
3-5 3-5 
3-6 3-6 
3-6 3-6 
oto6 oto6 
42-48 42-48 
8-o 8-o 
6-4 3-5 
5-5 4-2 
35 : 
3-6 5 
3-0 3-6 
3-0 
28-20 29-23 
2-4 6-6 
5-4 6-2 | 
4-6 3-6 
4-2 
24-27 24-25 
6-o 
3-6 4-5 
2 7 
24 
= 
18 & 
— 


742 JOURNAL OF ENGINEERING EDUCATION 


MICHIGAN STATE UNIVERSITY 


FRESHMAN YEAR 


Fall Hours 
Comm. Skills 3 
Nat. Science 4 
College Algebra 5 
General Chemistry 4 
Physical Education 1 
Mil. Science 1 
18 


Summer Camp—g weeks—Engineering Surveying—13 hours 


SopHOMORE YEAR 
Social Science 
Mfg. Processes 
Calculus II 
Physics Principles 
Physical Education 
Mil. Science 


| | 


Junior YEAR 
Dynamics 

Struc. Analysis 
Physics Principles 
Electric Circuits 


woh OD 


SENIOR YEAR 

Humanities 4 
Stat. Ind. Struc. 4 
Hydrology 3 
Seminar 1 
Elective 4 


Winter Hours 
Comm. Skills 3 
Nat. Science 4 
Analytical Geometry 5 
General Chemistry 4 
Elem. of Engineering 0 
Mil. Science 1 
Physical Education 1 


18 


Social Science 
Structural Drafting 
Calculus III 
Statics 

Physical Education 
Mil. Science 


| 


Struc. Design 

Hydraulics 

Transp. Engr. I 

Engr. Soil Mechanics 

DC & AC 
Machinery 


Humanities 

Water Supply 

Soil Mech. & Found. 
Elective 


17 


April, 1956 


CIVIL ENGINEERING 


Spring Hours 
Comm. Skills 3 
Nat. Science 4 
Calculus I 


Engr. Communications 4 
Physical Education 1 
Mil. Science 1 


Social Science 4 
Engr. Geology 3 
Strength of Materials 6 
Physics Principles 4 
Physical Education 1 
Mil. Science 1 

19 


Reinf. Concrete 
Transp. Engr. II 
Cons. Prac. & Ad. 
Contr. & Engr. 
Relations 
Thermodynamics 


woh 


| 
oo 


Humanities 

Sew. & Sew. 
Treatment 

Air & High. Pav. 
Design 

Elective 


> 


| 


CA 
Fr 
Fir 
: An 
Ph 
Ch 
Co 
Gr: 
Bac 
Phy 
18 

We 
Cal 
Phy 
Phy 
Gre 
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Phy 
Jun 
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Circ 
Mac 
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Iw 
Phy 

17 
Sur 
SEN 
*Elec 
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4 Trar 
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Tecl 

16 
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APPENDIX D—SAMPLE ENGINEERING CURRICULA 


CASE INSTITUTE OF TECHNOLOGY 


FRESHMAN YEAR 


First Semester 

Anal. Geometry—Calculus 
Physics I 

Chemistry I 

Composition I 

Graphics I 

Background of Democracy I 
Physical Education 


SopHOMORE YEAR 
Western Civilization I 
Calculus II 

Physics III 

Physics Lab. I 

Graphic Statics 
Elements of E.E. 
Physical Education 


Junior YEAR 

Western Civilization III 
Circuit Anal. 

Mach. I 

Electronics 

Illum. Engr. 

Physical Education 


Credit 
Hours 


| 


| RRP WWA 


| ROA 
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ELECTRICAL ENGINEERING 


Second Semester 

Calculus I 

Physics II 

Chemistry II 

Composition II 

Graphics II 

Background of Democracy II 
Physical Education 


Western Civilization II 
Differential Equations 
Physics IV 

Physics Lab. II 

Mech. of Material 
Material Testing 
Alternating Currents 
Physical Education 


Western Civilization IV 
Dynamics 

Networks 

Mach. II 

Thermo. 

Physical Education 


Summer: An inspection trip may be elected (1 week) 1 semester credit hour 


SENIOR YEAR 
*Elective (a) 
Communications 
Trans. & Dist. 
Indus. Appl. 
Tech. Elective 


*Elective (a) 
*Elective (b) 

Elect. Measurement 
Industrial Electronics 
Tech. Elective 


Credit 
Hours 


| 


* (a) Non-technical elective offered or approved by the Division of Humanities and 


Social Studies. 
* (b) Open elective. 


I, 1956 
How 
5 
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744 JOURNAL OF ENGINEERING EDUCATION 


CLARKSON INSTITUTE OF TECHNOLOGY 


FRESHMAN YEAR 


First Semester 

General Chemistry 

English Communications I 
Fundamentals of Mathematics 
Engineering Drawing 
General Physics 

Physical Educ. or Mil. Science 


SopHomMorE YEAR 

Mechanics, Statics 

Integral Calculus 

Humanities I 

General Physics: Elec. & 
Magnetism 

Intro. of Elec. Engr. 

Physical Educ. or Mil. Science 


Junior YEAR 

Mechanics, Dynamics 

Applied Mathematics 

Econ.: Engr. Applications I 

Oral English 

Principles of Electronics 

Steady-State Theory of Linear 
Circuits 

Elec. Engr. Lab. 


SENIOR YEAR 

Electric Transients 
Rotating Elec. Machines I 
Transmission Lines 

Elec. Engr. Laboratory 
Modern Civilization II 
Technical Elective 


Credit 
Hours 


bl 


“Second Semester 


General Chemistry 

English Communications II 
Differential Calculus 
Engineering Drawing 
General Physics 

Physical Educ. or Mil. Science 


Strength of Materials 

Applied Mathematics 

Humanities II 

General Physics: Sound & 
Light 

Electric Circuits 

Physical Educ. or Mil. Science 


Econ: Engr. Applications II 

Fluid Mechanics 

Electromagnetic Circuits & 
Transformers 

Field Theory 

Electronic Circuits 

Elec. Engr. Laboratory 

Modern Civilization I 


Rotating Elec. Machines II 
Electrical Control Systems 
Elec. Engr. Laboratory 
Heat Transfer in Elec. Engr. 
Liberal Studies Elective 
Technical Studies Elective 


April, 1956 


ELECTRICAL ENGINEERING 


D> 


class 


ime 
= 
Hours 
4 
3 
4 
3 
2 
18 
3 
3 
4 
i 2 
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F 
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY ELECTRICAL ENGINEERING 


FRESHMAN YEAR 

First Term 

Chemistry, General 

Physics 

Western Civilization, Foun. 
Calculus 

Military Science 

*Elective Subject 


SopHOMORE YEAR 
Applied Mechanics I 
Circuit Theory, Int. 
Physics 

Humanities 

Calculus 

Military Science 


Junior YEAR 

Electronic Circuits 

Fields, Materials & Comp. 
Adv. Calculus for Engr. 
Humanities 

*Elective Subjects 


*Heat Engineering 
*Atomic & Nuclear Physics | 


SENIOR YEAR 

Elec. Power Modulators 
Energy Trans. & Rad. 
Thesis 

Humanities 

Elective Subjects 


* Six units required in full academic year, may be taken in either term. Number of 
class hours varies according to subject, with corresponding adjustment of preparation time. 


Hours Second Term 
6-5 Chemistry, General 


5-6 Physics 
3-5 Western Civilization, Foun. 
3-6 Calculus 
3-0 Military Science 
oto6 *Elective Subject 
42-48 
3-5 Applied Mechanics II 
7-5 Circuit Theory, Int. 
5-5 Physics 
3-5 Humanities 
3-6 Differential Equations 
3-0 Military Science 
24-26 
7-5 Elec. Energy Convertors 
7-5 Applied Electronics 
3-6 Humanities 
3-5 **°Elective Subjects 
9 
50 
Dynamics 
°*Heat Engineering 
Atomic & Nuclear Physics II 
** Adv. Calculus for Engr. 
7-5 Thesis 
6-5 Humanities 
2 Elective subjects or 
3-5 additional thesis 
12 
45 


45 


cERING | | 
Hours 
; 6-5 
3 
3-5 
3-6 
3 3-6 
3 oto6 
42-48 
d 
3-6 
24-26 
19 
3 7-5 
18 
2 
| 50 
3. 
19 
3 
3-5 
3 : 
3 
3. 
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746 JOURNAL OF ENGINEERING EDUCATION 


MICHIGAN STATE UNIVERSITY 


FRESHMAN YEAR 


Fall Hours 


Comm. Skills 3 
Nat. Science 
College Algebra 
General Chemistry 


Physical Education 
Military Science 1 


SopHOMORE YEAR 
Social Science 
Economics, Intro. 
Calculus II 

Prin. of Physics 
Physical Education 
Military Science 


ROL 


Junior YEAR 
Humanities 
One-Circuit Net- 
works 
E.E. Laboratory 
Elec. & Magnetic 
Fields 
Advanced Math. 
Dynamics 


SENIOR YEAR 
Networks 
Electronics 

Lines 
Ferro-magnetic Net. 
E.E. Laboratory 
Elective 


Winter 

Comm. Skills © 

Nat. Science 
Analytic Geometry 
General Chemistry 
Elem. of Engineering 
Physical Education 
Military Science 


Social Science 
Statics 

Calculus III 

Res. Networks I 
Physical Education 
Military Science 


N 


Humanities 

Multi-Circuit Net- 
works 

E.E. Laboratory 

Elec. & Magnetic 
Fields 

Advanced Math. 

Nuclear Physics 


UL 


| 
w & 


Networks 

Electronics 

Electromagnetic 
Fields 

Dynamic Networks 

E.E. Laboratory 

Elective 


17 


| 
= 


April, 1956 


ELECTRICAL ENGINEERING 


Spring Hours 
Comm. Skills 3 
Nat. Science 4 
Calculus I 5 
Engr. Communications 4 


Physical Education 1 
Military Science 1 


Social Science 4 
Differential Equations 3 
Prin. of Physics 4 
Res. Networks II 4 
E.E. Laboratory 1 
Physical Education 1 
Military Science 1 

18 


Humanities 
Multi-Ciricuit Net. II 
E.E. Laboratory 
Electronic Funda- 
mentals 3 
Advanced Math. 3 
Thermodynamics 3 


Non-Linear Networks 3 
Electronics 3 
Electromagnetic 

Fields 3 
Servomechanisms 

Control 3 
E.E. Laboratory 2 
Elective 


CA 


siesta 


| 
| | | 
17 
— 
S 
E 
17 = 7 E 
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CASE INSTITUTE OF TECHNOLOGY 


FRESHMAN YEAR 
Credit 
First Semester Hours 


Anal. Geometry—Calculus 
Physics I 

Chemistry I 

Composition I 

Graphics I 

Background of Democracy I 
Physical Education 


© | CWP WAWA 


SopHOMORE YEAR 
Western Civilization I 
Calculus II 

Physics III 

Physics Lab. I 
Graphic Statics 

Mech, Proc. I 
Mechanisms 

Physical Education 


MECHANICAL ENGINEERING 


Credit 

Second Semester Hours 
Calculus I 4 
Physics II 3 
Chemistry II 4 
Composition II 3 
Graphics II 2 
Background of Democracy II 3 
Physical Education 

19 
Western Civilization II 4 
Diff. Equations 3 
Physics IV 3 
Physics Lab. II 1 
Mech. of Material 3 
Material Testing 1 
Mech. Proc. II 2 
Elements of M.E. 2 
Physical Education 

19 


Summer: Practice Term (2 weeks) or co-op employment, 2 semester hours credit 


Junior YEAR 
Western Civilization III 4 Western Civilization IV 4 
Dynamics 3 DC-AC Circ. & Mach. 4 
Fluid Mechanics 4 Prod. Engr. II or 
Energy Engr. I 3 *Intro. to Aeronautics 2 
Energy Engr. Lab. I 2 Energy Engr. II 4 
Prod. Engr. 3 Energy Engr. II Lab. 2 
Physical Education ° Machine Design 5 
Physical Education 
19 21 
Summer: Inspection trip (1 week) 1 semester hour credit 
SENIOR YEAR 
*°Elective (a) 3 ** Elective (a) 3 
°**Elective (b) 4 **Flective (b) 4 
Elect. & App. 4 Appl. of E.E. 2 
Energy Engr. III 3 Practice of M.E. 3 
Energy Engr. III Lab. 1 Metals & Alloys 4 
Tech. Elective 4 Tech. Elective 4 
19 20 


* To be taken by students electing the Aeronautics Option. 
*® (a) Non-technical elective offered or approved by the Division of Humanities and 


Social Studies. 
*® (b) Open elective. 


| 
n 1 
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CLARKSON COLLEGE OF TECHNOLOGY 


FRESHMAN YEAR 


First Semester 

General Chemistry 

English Communications I 
Fundamentals of Mathematics 
Engineering Drawing 
General Physics 

Physical Educ. or Mil. Sci. 


SopHoMoRE YEAR 
Mechanics, Statics 
Humanities I 

Intergral Calculus 
Metallurgy or Metallography 
Engr. Materials & Mfg. 
Gen. Physics: Elec. & Mag. 
Physical Educ. or Mil. Sci. 


Junior YEAR 

Mechanics, Dynamics 
Applied Mathematics 
Econ.: Engr. Applications 
Thermodynamics 
Mechanics of Machines 
Materials Lab. 

Engr. Mat. & Mfg. 


SENIOR YEAR 

Elec. Engr. 

Modern Civilization II 
Applied Thermo. 
Machine Design 

M.E. Lab. 

Technical Electives 


Credit 
Hours . 


| WW 


JOURNAL OF ENGINEERING EDUCATION 


April, 1956 


MECHANICAL ENGINEERING 


Second Semester 

General Chemistry 

English Communications II 
Differential Calculus 
Engineering Drawing 
General Physics 

Physical Educ. or Mil. Sci. 


Strength of Materials 
Mechanisms 

Humanities II 

Applied Mathematics 

Engr. Materials & Mfg. 
Gen. Physics: Sound & Light 
Physical Educ. or Mil. Sci. 


Econ.: Engr. Applications 
Oral English 

Modern Civilization I 
Thermodynamics 
Machine Design 

Fluid Mechanics 

Fluid Mechanics Lab. 


Elec. Engr. 

Liberal Studies Elective 
Applied Thermo. 

M.E. Lab. 

Technical Electives 


Credit 


Hours 


wc 


> 


Nuc 


Si 
F 
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY MECHANICAL ENGINEERING 


FRESHMAN YEAR 


First Term Hours 
Chemistry, General 6-5 
Physics 5-6 
Western Civilization, Foun. 3-5 
Calculus 3-6 
Military Science 3-0 
*Elective Subject oto6 
42-48 
SopHOMORE YEAR 
Applied Mechanics I 3-5 
Machine Drawing 6-o 
Machine Tools, Int. 4-1 
Humanities 3-5 
Calculus 3-6 
Military Science 3-0 
27-22 
Junior YEAR 
Applied Mechanics III 4-8 
Heat Engineering : 4-8 
Machine Design 4-2 
Elec. Engr. Fund. 4-6 
Humanities 3-5 
19-29 
Senior YEAR—Power Option*® 
Fluid Mechanics 3-6 
Heat Engineering 3-6 
Engineering Laboratory 4-4 
Humanities 3-5 
Additional subjects 17 
51 


Second Term 


Chemistry, General 
Physics 
Western Civilization, Foun. 
Calculus 
Military Science 
*Elective Subject 


Applied Mechanics II 
Engineering Metals 
Physics 

Humanities 

Diff. Equations 
Military Science 


Fluid Mechanics 

Mech. Behavior of Materials 
Heat Engineering 

Machine Design 

Machine Tool Fund. 
Humanities 


Mech. Engr. Problems 
Power Plant Engr. 
Thesis 

Humanities 

Additional subject 


Hours 
6-5 
5-6 
35 


* Six units required in full academic year, may be taken in either term. Number of 
hours varies according to subject, with corresponding adjustment of preparation time. 
** Similar options of Aircraft Propulsion, Air Conditioning and Refrigeration, Internal 


Combustion Engines, Materials and Materials Processing, Design, Production, Textiles, and 
Nuclear Engineering. 
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JOURNAL OF ENGINEERING EDUCATION 


MICHIGAN STATE UNIVERSITY 


FRESHMAN YEAR 


April, 1956 


MECHANICAL ENGINEERING 


Fall Hours Winter Hours _ Spring Hours 
Comm. Skills 3 ‘Comm. Skills 3 Comm. Skills 3 
Nat. Science 4 Nat. Science 4 Nat. Science 4 
College Algebra 5 Analytic Geometry 5 Calculus I 5 
General Chemistry 4 General Chemistry 4 Engr. Communica- 
Elem. of tions 4 
Engineering 
Physical Education 31 Physical Education 1 Physical Education 1 
Mil. Science 1 Mil. Science af Mil. Science 1 
18 18 18 
SopHOMORE YEAR 
Social Science 4 Social Science 4 Social Science 4 
Calculus II 4 Calculus III 4 Statistics Methods 3 
Mach. Dr. 3 Statics 5 Strength of Materials 6 
Metals & Alloys 4 Mfg. Processes 3 Proc. Analysis 4 
Physical Education 1 Physical Education 1 Physical Education 1 
Mil. Science 1 Mil. Science 1 Mil. Science 1 
17 18 19 
Junior YEAR 
Dynamics 4 Theory of Mach. I 4 Theory of Mach. II 4 
Thermodynamics I 5 Thermodynamics II 4 Thermodynamics III 4 
Circuit Fundamentals 5 Electronics Funda- Fluid Mechanics 3 
Engr. Analysis I 3 ment. 4 Prod. Engr. I 4 
Engr. Analysis II 3 Nuclear Physics 3 
Prin. of Physics 4 
17 19 18 
SENIOR YEAR 
Humanities 4 Humanities 4 Humanities 
Machine Design I 4 Machine Design II 3 Economics, Intro. 
Heat Transfer 3 Metals & Alloys II 4 Metals & Alloys III 
Gas Dynamics 3 Inst. & Controls 3 Technical Elective 
Mech. Lab. 3 Tech. Elective 4 
27 18 15 
AIM FOR AMES IN 1956 - - - AIM FOR AMES IN 1956 - - - AIM FOR AMES IN 1956 - - - All 3 


AIM FOR AMES IN 1956 - - - AIM FOR AMES IN 1956 - - - AIM FOR AMES IN 1956 - - - All 4 


April, 1956 
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In construction... 


Only at Allis-Chalmers can your 
graduates find all these broad 
career possibilities — growth 
with all the world’s basic indus- 
tries... wide range of products 
.. choice of training assign- 
ments... professional advance- 
ment...opportunities in a 
variety of engineering fields. 


A-C’s Graduate Training 
Course allows them to develop 
engineering skill through ap- 
plication of theoretical knowl- 
edge. For example: 


ELECTRICITY — transformers, 
motors, generators. 


THE COURSE — Offers maximum 
of 24 months training. Estab- 
lished in 1904. Recognized as 
a model for industrial training 
courses since that time. 

OBJECTIVES — Program is de- 
Signed to put the right man in 
the right job and develop men 
of management caliber. 


Graduates can 
build Tomorrow" 


a 
Allis-Chalmers 


In manufacturing 


THERMODYNAMICS — steam tur- 
bines, internal combustion 
engines. 


HYDRAULICS — hydraulic tur- 
bines, centrifugal pumps. 


These, and many more, make 
up a course designed to develop 
the industrial leaders of the fu- 
ture in research, engineering, 
production and sales. 


Get more information from 
the Allis-Chalmers representa- 
tive visiting your campus, or 
write Allis-Chalmers, Graduate 
Training Section, Milwaukee 1, 
Wisconsin. 


OPTIONAL PROGRAM — Trainee 
plans own program and may 
revise it with changing inter- 
ests. Competent counselors are 
always available. 


RESULTS — Many members of 
Allis-Chalmers management 
team are graduates of this out- 
standing program. 


: 
4 
tion 1 
1 
INFORMATION about: Allis-Chalmors GPC: 
A-5028 


Graduates shape their 
Futures at Allis-Chalmers 


IN CONSTRUCTION... 


Growth with all the world’s basic industries . . . choice of train- 
ing assignments . . . opportunities in a variety of engineering 
fields—only at Allis-Chalmers can your graduates find such 
broad career possibilities. A-C’s graduate training course allows 
them to develop engineering skill through application of 
theoretical knowledge. For example: 


THERMODYNAMICS—steam turbines, internal combustion engines. 
ELECTRICITY —transformers, motors, generators. 
HYDRAULICS—hydraulic turbines, centrifugal pumps. 


—and more make up a course designed to develop leaders in 
research, engineering, production and sales. 


Get more information from the Allis-Chalmers representative 
visiting your campus, or write Allis-Chalmers, Graduate Train- 
ing Section, Milwaukee 1, Wisconsin. 


THE COoURSE—Offers maximum of 
24 months’ training. Established 
in 1904. Recognized as a model 
for industry since that time. 


OBJECTIVES— Program is designed 
to put the right man in the right 
job and develop men of manage- 
ment caliber. 


OPTIONAL PROGRAM — Trainee 
plans own program and may re- 
vise it with changing interests. 
Competent counselors are always 
available. 


RESULTS— Many members of Allis- 
Chalmers management team are 
graduates of this program. 5026 


oo IN POWER... IN MANUFACTURING... 
| | | 
BASEC INFORMATION about Allis-Chalmers GTC 4 
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The inquiring 
Mind 


War 1s General Motors’ basic approach to problems? 
Harlow H. Curtice, GM President, described it as follows— 


“It is really an attitude of mind. It might be defined as bringing 
the research point of view to bear on all phases of the business. 


“This involves, first, assembling all the facts; second, analysis of 
where the facts appear to point; and third, courage to follow the 
trail indicated even if it leads into unfamiliar and unexplored 
territory. 

“This point of view is never satisfied with things as they are. It 
assumes that everything and anything—whether it be product, 
process, method, procedure, or social or human relations—can be 
improved. 

“T have tried to think of a single term to describe this attitude, and 
I think perhaps the closest is the inquiring mind. 

“TI truly believe that in General Motors we have developed to a 
unique degree this attitude of the inquiring mind.” 


We thought that you—as an engineering educator—would be inter- 
ested in Mr. Curtice’s statement. And that you might wish to pass 
it along to students who have an inquiring mind of their own. 


Such students, as you can well imagine, have a unique opportunity 
to build richly rewarding careers with General Motors. 


(GENERAL Morors 


Personnel Staff, Detroit 2, Michigan 
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get one or all 

OF THESE 11 FREE CATALOGS 

TO COMPLETE YOUR TESTING MACHINE 
REFERENCE FILE 


re 


This set of Riehle catalogs 
covers the line of Riehle Testing 

Machines that can help solve your materials testing 
problems. Check coupon for the catalogs you want and we'll 
send them promptly, without obligation. 


Riehle 


American Machine and Metals, Inc. 


EAST MOLINE, ILL. 
“ONE TEST 1S WORTH A THOUSAND EXPERT OPINIONS" 


CHECK, CLIP OUT AND ATTACH TO YOUR LETTERHEAD 
RIEHLE TESTING MACHINES (CO TORSION TESTING MACHINES i 


Division of American Machine 


' and Metals, Inc. (0 CREEP TESTING MACHINES 
Dept. JE-256, East Moline, Illinois CO BRINELL HARDNESS TESTERS 
Send me catalogs on these Riehle 
b machines: (CO VICKERS HARDNESS TESTERS 
UNIVERSAL HYDRAULIC TESTING 
MACHINES AND ACCESSORIES C) PORTABLE ARBHESS TESTERS 
(CO UNIVERSAL SCREW POWER TESTING (1 CABLE AND WIRE TESTERS 
MACHINES AND ACCESSORIES CO IMPACT TESTING MACHINES 
(0 CONSTRUCTION MATERIALS TESTING 
L MACHINES AND ACCESSORIES (0 TESTING MACHINES GUIDE 
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An intrstng 
exprmnt 
in spch 


Some day your voice may 
travel by a sort of electronic 
“shorthand’”’ when you tele- 
phone. Bell Laboratories scien- 
tists are experimenting with a 
technique in which a sample is 
snipped off a speech sound—just 
enough to identify it—and sent 
by wire to a receiver which re- 
builds the original sound. Thus 
voices can be sent by. means of 
fewer signals. More voices may 
economically share the wires. 


This is but one of many trans- 
mission techniques that Labora- 
tories scientists are exploring in 
their search for ways to make 
Bell System wire and radio chan- 
nels serve you more efficiently. 
It is another example of the Bell 
Telephone Laboratories research 
that keeps your telephone the 
most advanced on earth. The 
oscilloscope traces at right show 
how the shorthand technique 
works, 


BELL TELEPHONE 
LABORATORIES 


World center of communications 
research. Largest industrial laboratory 
in the United States. 


Vibrations of the sound “or” in the word “four.” 
Pattern represents nine of the “pitch periods” 
which originate in puffs of air from the larynx 
when a word is spoken. 


An electronic sampling of the “or” sound. One 
“pitch period” in three has been selected for trans- 
mission. This permits great naturalness when voice 
is rebuilt. Intelligible speech could be sent through 
a 1 in 6 sampling. 


The selected samples are “stretched” for trans- 
mission. They travel in a narrower frequency band 
than complete sound. 


Using the stretched sample as a model, the receiver 
restores original frequency. In all speech, sounds 
are intoned much longer than is needed for recog- 
nition — even by the human ear. Electronic ma- 
chines perform recognition far faster than the ear. 


The receiver fills in gaps between samples, recreat- 
ing total original sound. Under new system, three 
or four voices could travel at once over a pair of 
wires which now carries only one — and come out 
clearly at the end! 
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are interested in a career in 
NUCLEAR POWER 


Combustion Engineering 
has immediate openings for 
SENIOR POSITIONS at its new 
NUCLEAR ENGINEERING AND 


DEVELOPMENT CENTER 
WINDSOR, CONNECTICUT 
Challenging careers are open to qualified 


PHYSICISTS 
MATHEMATICIANS 
METALLURGISTS 
MECHANICAL ENGINEERS 
CHEMICAL ENGINEERS 
AERONAUTICAL ENGINEERS 
ELECTRICAL ENGINEERS 
NUCLEAR ENGINEERS 
DESIGN ENGINEERS 
STRUCTURES ENGINEERS 


Power is Combustion’s business, whether 
the heat source be conventional or nuclear 
‘fuels. For nearly three-quarters of a cen- 
tury, C-E has been designing and manu- 
facturing equipment for the generation of 
steam to produce power. A decade ago, it 
moved naturally into the nuclear power 
field. And now, with the new facilities 
under construction and completed at its 
Chattanooga plant — and the soon-to-be- 
completed Center at Windsor — Combus- 
tion is uniquely qualified for a leading 
role in the atomic power industry. 
Combustion is the third major contrac- 
tor selected by AEC to design and build 
a Naval nuclear propulsion system — and 
will be the first company in the country 
to complete such a contract using its own 
facilities. It is also designing and manu- 
facturing a large portion of the reactor 
vessels and steam generators for electric 
utility and Naval nuclear power plants. 
At Combustion’s Nuclear Center in 
Windsor, only 8 miles from Hartford, you 
will find CAREERS — not jobs — and the 
opportunity for advanced education at 
nearby graduate schools under Combus- 
tion’s tuition reimbursement plan. More- 
over, you can establish your home in a 
delightful countryside providing every 
facility for pleasant living. Relocation 
assistance is, of course, provided. 


Must be U. S. Citizen. Replies held in 
strict confidence. Submit complete resume. 


COMBUSTION ENGINEERING, Inc. 


REACTOR DEVELOPMENT DIVISION 
Room 1021, Port Authority Bldg., 111 Eighth Ave., 
New York, N. Y., Phone: MUrray Hill 9-4600, Ext. 720 


INDEX OF ADVERTISERS 


The Macmillan Company Cover 2 
(Atherton & Currier, Inc. ) 


International Textbook 
i 


John Wiley & Sons, 
..... fii, Cover 4 
(Waterston & Frisch, Inc.) 


Harper & Brothers Publishers . iv 
The Ronald Press Company v 


McGraw-Hill Book Company, 


Allis-Chalmers Manufacturing 


Company ........ 
(Compton Advertising 
Agency ) 
General Motors, Inc. ....... xi 


(Kuder Agency, Inc.) 


American Machine & Metals 
(L. W. Ramsey ) 


Bell Telephone Laboratories . xiii 
(N. W. Ayer & Son, Inc.) 


Combustion Engineering, Inc. xiv 
(G. M. Basford Company ) 


Boeing Airplane Company .. xv 
(N. W. Ayer & Son, Inc.) 


D. Van Nostrand Company, 


(Albert Frank-Guenther 
Law, Inc.) 
Prentice-Hall, Inc. ..... Cover 3 
(Albert Frank-Guenther 
Law, Inc.) 
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Boeing 


XV 


offers 


long-range 


engineering careers 


Scores of Boeing engineers today are 
enjoying intriguing and rewarding 
careers because of sound advice 
given them 10, 15 or 20 years ago by 
their college professors and place- 
ment officers. 


Today your students will find in 
aviation—and Boeing—still greater 
opportunity and growth potential. 

Boeing today employs more engi- 
neers than at the peak of World War 
II. One out of each seven employees 
isan engineer! And stability has long 
marked an engineering career here. 
Forty-six per cent of Boeing engineers 
have been with the company for more 
than five years; 25% for more than 
10 years; 6% more than 15 years. 
There are a number with 20, 25 and 
even 30 years’ service. 


What kind of work does Boeing 
offer? Opportunity lies in three basic 
areas: Research, Design and Produc- 
tion. Programs include multi-jet 
bombers, America’s first jet transport, 
the Bomarc pilotless aircraft guided 
missile system; application of nuclear 
power and supersonic flight. 

Boeing is continually seeking en- 
gineers of ability—electrical, civil, 
mechanical, aeronautical and related 
fields, as well as physicists and mathe- 
maticians with advanced degrees. 


Engineers are encouraged to take 
daytime graduate studies during 
working hours and are reimbursed 
for all tuition expenses. May we send 
you—or any of your students—ad- 
ditional information about engineer- 
ing careers at Boeing? Just write: 


JOHN C. SANDERS, Staff Engineer — Personnel, 
Boeing Airplane Company, Seattle 14, Wash. 


BOEING 
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Stimulating Texts for Student and Teacher 


ELECTRIC MACHINERY 
Volume I: D-C MACHINES 


New Second Edition 
Just Published 
Volume II: A-C MACHINES 
1946 $7.25 


by Micuaer Liwscurrz-Garik, assisted by CLypE C. WHIPPLE 


D-C and A-C MACHINES 
(Based on the Fundamental Laws) 
1952 $7.25 
by Liwscutrz-Garik, assisted by Rosert T. Wet, Jr. 


WINDING A-C MACHINES 
1950 $7.25 
by Liwscuitz-Garik 


EXPERIMENTAL MECHANICS AND 
PROPERTIES OF MATERIALS 
1955 Second Edition $3.00 
by Cart MUHLENBRUCH 


ENGINEERING MECHANICS 
1954 Second Edition $5.50 
by N. Cox and G. PLUMTREE 


PRESTRESSED CONCRETE 
1953 $9.00 
by Kurr 


PRECAST CONCRETE 
1955 $7.50 
by Kurt 


VAN NOSTRAND 


120 Alexander Street, Princeton, New Jersey 
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MODERN MANUFACTURING PROCESSES 
By JOE L. MORRIS, Georgia Institute of Technology 


This text is simple enough in terminol- 
ogy so it can be easily read and under- 
stood by any average high school 
graduate, yet it is thoroughly suitable 
for use in engineering schools. It 
covers the processing of commercial 
metals as well as the working of plastics. 
Chapters are grouped around the major 
stages in processes in manufacturing— 


533 pages 


refining, casting, machining, rolling or 
forging, and final machining. 


The book covers in detail each step in 
measuring, testing and otherwise in- 
specting that must be carried out both 
in processing and manufacturing. Help- 
ful teaching aids include a bibliography, 
lists of instruction films, and review 
questions for each chapter. 


5-28-34" Published 1955 


MECHANICAL ENGINEERING THERMODYNAMICS 


By DAVID A. MOONEY 


The method of presentation is what 
distinguishes this widely acclaimed text. 
It provides the thoroughly detailed ex- 
planations which the student requires 
to command a sure grasp of the subject. 
It looks closely into the whys behind the 
basic principles and their applications, 
thus giving the student the solid func- 


540 pages 


tional background needed for more 
advanced study of thermodynamics. 


Included are over 300 problems giving 
experience in application; worked-out 
examples for each type of problem (in- 
expensive answer booklet available on 
instructor’s request) many usable tables, 
graphs and diagrams. 
5-54" 8-34" Published 1953 


INTRODUCTION TO THERMODYNAMICS 


AND HEAT TRANSFER 


By DAVID A. MOONEY, 
author of “Mechanical Engineering Thermodynamics” 


A basic text for courses in thermo- 
dynamics and heat power engineering, 
for mechanical or non-mechanical en- 
gineering students, this book is a briefer 
version of Mooney’s “Mechanical En- 
gineering Thermodynamics.”’ It clearly 
and concisely covers the basic principles 
of thermodynamics and heat transfer, 
and their applications to mechanical 
engineering processes. 


429 pages 


Stress is placed upon the essentially 
pragmatic nature of the subject. Laws 
are treated as summarized experience. 
Definitions of concepts like work and 
heat have been chosen to suit the needs 
of logical developments. 


Inexpensive answer booklet available 
on instructor’s request. 


5-56" 8-30" Published 1955 


DESIGN OF MACHINE ELEMENTS, 2nd Edition 


By M. F. SPOTTS 
Comprehensive and flexible, this prac- 
tical text is adaptable to any teaching 
method through a working combination 
of material plus organization. It is 
equally effective whether the ‘‘separate 
elements” or the “‘project’’ method of 
presentation is used. 


504 pages 


The concepts and techniques covered 
in this text are clearly illustrated, both 
by carefully worked-out examples and 

line drawings and photographs. 
Nearly 500 end-of-chapter problems 
help the student to understand the 
working design theories of the engineer- 


ing world. 
6" <9" Published 1953 


ENGLEWOOD CLIFFS 
NEW JERSEY 


— 
Me 
: 
: 
is 
& 
: 
4 
Fon ies unrite 
=) 


Books —— 


ARCHITECTURAL CONSTRUCTION, 2nd Ed. 


The Choice of Structural Design 


By Theodore Crane, Yale University. Offers a comprehensive view of the 
more useful types of construction and the newer features of building design 
available today in the United States. /956. Approx. 444 pages. Prob. $7.75, 


POWER SYSTEM STABILITY, Vol. Ill 


Synchronous Machines 


By Edward W. Kimbark, Seattle University. Provides an up-to-date pres. 
entation of the theory of synchronous machines and their excitation systema, 
Concentrates on such effects as saliency, damping, saturation, and high-speed 
excitation. /956. Approx. 344 pages. Prob. $10.50. 


APPLIED ELECTRICAL MEASUREMENTS 


By Isaac Fern Kinnard, General Electric Co. Covers the theory of measure. 
ments, the measurements of electrical quantities and the measurements 
non-electrical quantities with electrical means. One of a series written by 
G. E. authors for the advancement of engineering practice. /956. Approx. 
594 pages. Prob. $15.00. 


THE ANALYSIS OF STRUCTURES 


By N. . Hoff, Polytechnic Institute of Brooklyn. Presents structural analysis 
as a logical and unified theory based on a small number of first assumptions, 
Includes a detailed explanation of all equations and steps of development. 
1956. Approx. 492 pages. Prob. $9.50. 


MOLECULAR FLOW OF GASES 


By G. N. Patterson, University of Toronto. A new approach to fluid mechanics 
based on the molecular concept of a gas with material extending from the 
mechanics of rarefied gases to the relaxation effects associated with strong 
shock waves. 1/956. Approx. 252 pages. Prob. $9.00. 


THE THEORY AND TECHNIQUE OF SHIP DESIGN 


By G. C. Manning, The Massachusetts Institute of Technology. A study of the 
basic principles and the processes employed in the design of ships of all classes 
Co-published by the Technology Press, M.1.T. 1/956. 278 pages. $10.00. 


For news of other Wiley books, see page ii. 


Send for examination copies. 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N.Y. 
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